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I g n i t a b i l i t y  C h a r a c t e r i z a t i o n  B a c k g r o u n d  Document  

I .  I n t r o d u c t i o n  
c 

S u b t i t l e  C o f  t h e  S o l i d  Waste D i s p o s a l  A c t ,  as amended 
c 

by  t h e  R e s o u r c e  C o n s e r v a t i o n  a n d  B e c o v e r y  A c t  o f  1 9 7 6  c r e a t e s  

a c o mp r eh e n  s iv e "c r a d  1e - t o -g r a v  e " man a g erne n t c o n t r o 1 s y s t em 

f o r  t h e  d i s p o s a l  o f  h a z a r d o u s  w a s t e  d e s i g n e d  t o  p r o t e c t  t h e  

p u b l i c  h e a l t h  and  t h e  e n v i r o n m e n t  f r o m  t h e  i m p r o p e r  d i s p o s a l  

o f  s u c h  w a s t e .  S e c t i o n  3 0 0 1  o f  t h a t  S u b t i t l e  r e q u i r e s  E P A  t o  

i d e n t i f y  t h e  c h a r a c t e r i s t i c s  o f  and  l i s t  h a z a r d o u s  w a s t e .  
.i*. 

i 	 Wastes  i d e n t i f i e d  o r  l i s t e d  a s  h a z a r d o u s  w i l l  b e  i n c l u d e d  i n  

t h e  managemen t  c o n t r o l  s y s t e m  c r e a t e d  b y  S e c t i o n s  3 0 0 2 - 3 0 0 6  

and  3 0 1 0 .  Wastes n o t  i d e n t i f i e d  o r  l i s t e d  w i l l  b e  

t h e  r e q u i r e m e n t s  f o r  n o n - h a z a r d o u s  w a s t e  i m p o s e d  b y  

S t a t e s  u n d e r  S u b t i t l e  D .  T h e  Agency h a s  d e t e r m i n e d  

i s n i t a b i l i t y  i s  a h a z a r d o u s  c h a r a c t e r i s t i c  b e c a u s e  

managed  i g n i t a b l e  w a s t e s  p o s e  a s u b s t a n t i a l  p r e s e n t  

s u b j e c t  t o  

t h e  

t h a t  

i m p r . o p e r l y  

o r  

p o t e n t i a l  d a n g e r  t o  human h e a l t h  and  t h e  e n v i r o n m e n t .  The  

p u r p o s e  o f  t h i s  d o c u m e n t  i s  t o  e x p l a i n  t h e  A g e n c y ' s  d e f i n i t i o n  

o f  i g n i t a b l e  w a s t e ,  t o  d i s c u s s  t h e  c o m n e n t s  r e c e i v e d  o n  t h e  

p r o p o s e d  d e f i n i t i o n  o f  i s n i t a b i l i t y  ( 4 3  F R  5 8 9 5 5 - 5 8 9 5 6 ,  

December  -18, 1978) a n d  t h e  c h a n g e s  s u b s e q u e n t l y  made .  

x 
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11. P r o p o s e d  R e g u l a t i o n  

I g n i t a b l e  W a s t e .  

(1 )  D e f i n i t i o n  - A s o l i d  w a s t e  i s  a h a z a r d o u s  w a s t e  i f  

a r e p r e s e n t a t i v e  s a m p l e  o f  t h e  w a s t e :  

( i )  Is a l i q u i d  a n d  h a s  a f l a s h  p o i n t  l e s s  t h a n  

60°C ( 1 4 0 ° F )  d e t e r m i n e d  b y  t h e  m e t h o d  c i t e d  

b e l o w  o r  a n  e q u i v a l e n t  m e t h o d ,  o r  

( i i )  I s  n o t  a l i q u i d  a n d  i s  l i a b l e  t o  c a u s e  f i r e s  

t h r o u g h  f r i c t i o n ,  a b s o r p t i o n  o f  m o i s t u r e ,  

s p o n t a n e o u s  c h e m i c a l  c h a n g e s ,  o r  r e t a i n e d  h e a t  

f r o m  m a n u f a c t u r i n g  o r  p r o c e s s i n g ,  o r  when 

i g n i t e d  b u r n s  s o  v i g o r o u s l y  and  p e r s i s t e n t l y  

a s  t o  c r e a t e  a h a z a r d  d u r i n g  i t s  m a n a g e m e n t ,  
.--I. 

o r  

( i i i . 1  Is a n  i g n i t a b l e  c o m p r e s s e d  g a s  a s  d e f i n e d  i n  

4 9  CFR 1 7 3 . 3 0 0 ( b ) ,  o r  

( i v )  Is an o x i d i z e r  a s  d e f i n e d  i n  49  CFR 1 7 3 . 1 5 1 .  

( 2 )  I d e n t i f i c a t i o n  m e t h o d  

( i )  	 F l a s h  p o i n t  o f  l i q u i d s  s h a l l  b e  d e t e r m i n e d  b y  a 

P e n s k y - M a r t e n s  C l o s e d  C u p  T e s t e r ,  u s i n g  t h e  

p r o t o c o l  s p e c i f i e d  i n  A S T M  s t a n d a r d  D-93-72, o r  

t h e  S e t a f l a s b  C l o s e d  T e s t e r  u s i n g  t h e  p r o t o c o l  

s p e c i f i e d  i n  ASTM s t a n d a r d  D-3278-73 o r  any o t h e r  

e q u i v a l e n t  m e t h o d  a s  d e f i n e d  i n  t h i s  S u b p a r t .  

( i i )  	I g n i t a b l e  g a s e s  s h a l l  b e  d e t e r m i n e d  b y  t h e  m e t h o d s  

d e s c r i b e d  i n  4 9  *CFR 1 7 3 . 3 0 0 .  
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111. RATIONALE F O R  THE PROP0SE.D~R,EGULATION 

A. R a t i o n a l e  f o r  P r o p o s i n g  an I g n i t a b l e  C h a r a c t e r i s t i c  

I I g n i t a b i l i t y *  was chosen as  a c h a r a c t e r i s t i c  of 

h a z a r d o u s  waste b e c a u s e  i g n i t a b l e  w a s t e s  p o s e  a s u b s t a n t i a l  

p r e s e n t  o r  p o t e n t i a l  d a n g e r  t o  h u m a n  h e a l t h  a n d  t h e  e n v i r o n ­

m e n t  if i m p r o p e r l y  m a n a g e d .  S u c h  wastes c a n  c a u s e  f i r e s  

.- w h i c h  d i r e c t l y  damage  t h e  e n v i r o n m e n t  b y  h e a t  a n d  smoke p r o ­

.-	 d u c t i o n  o r  i n d i r e c t l y  damage  t h e  e n v i r o n m e n t  by p r o v i d i n g  a 

v e c t o r  t h r o u g h  w h i c h  o t h e r  h a z a r d o u s  P a s t e s  c a n  b e  d i s p e r s e d .  

An e x a m p l e  of  t h e  l a t t e r  w o u l d  b e  t h e  c r e a t i o n  o f  c o n v e c t i o n  

c u r r e n t s  t h a t  t r a n s p o r t  t o x i c  p a r t i c u f a r e s .  I g n i t a b l e  was tes  

may a l s o  r e s u l t  in f i r e s  w h i c h  c a u s $  otherwise b e n i g n  wastes  

t o  b e c o m e  h a z a r d o u s .  An e x a m p l e  of this w o u l d  b e  the p r o ­

d u c t i o n  o f  n o x i o u s  f u m e s  f r o m  t h e  b u r a i n g  of  p l a s t i c  was t e .  
.~~-

P a s t  r o u t i n e  management o f  i g n i t a b l e  x a s t e s  h a s  r e s u l t e d  i n  

d e a t h  and injury t o  p e r s o n s  a n d  danage t o  p r o p e r t y .  A p p e n d i x  

I l i s t s  a n d  d i s c u s s e s  some  o f  t h e s e  d a a a g e  i n c i d e n t s .  
u 

In a c k n o w l e d g m e n t  o f  t h e  d a n g e r s  a s s o c i a t e d  w i t h  i g n i t a b l e  

- . wastes ,  C o n g r e s s  d e s i g n a t e d  f l a m m a b i l i t y  ( i g n i t a b i l i t y )  as a 

p o t e n t i a l  h a z a r d o u s  c h a r a c t e r i s t i c .  A t  p a g e  2 5  o f  t h e  

House R e p o r t * * ,  t h e  House C o m m i t t e e  s t a t e d  as- f o l l o w s :  

* EPA has  u s e d  t h e  t e r m  " i g n i t a b i l i t y "  t o  a v o i d  c o n f u s i o n  
' w i t h  	DOT'S u s e  o f  t h e  term " f l a m m a b i l i t y "  in i t s  r e g u l a t i o n s .
EPA's d e f i n i t i o n  o f  i g n i t a b i l i t y  is synonymous w i t h  ASTM's 
d e f i n i t i o n  o f  f l a m m a b i l i t y .  ASTM d e f i n e s  f l a n n a b i l i t y  a s  t h e  
c a p a b i l i t y  o f  a s u b s t a n c e / w a s t e  t o  u n d e r g o  a r a p i d  e x o t h e r m i c  

- o x i d a t i o n  p r o c e s s  a c c o m p a n i e d  by c o n t i n u o u s  e v o l u t i o n  o f  
heat a n d  u s u a l l y  l i g h t  u n d e r  n o r m a l  a m b i e n t  c o n d i t i o n s .  
* * R e p o r t  o f , t h e  C o m m i t t e e  o n  I n t e r s t a t e  and F o r e i g n  Commerce,  
U.S. H o u s e  of R e p r e s e n t a t i v e s  (H.R. 1 4 4 9 6 )  

i ­
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n . ., t h e  Cohmittee's i n t e n t i o n  is 

t h a t  E P A ,  i n  t h e  d e v e l o p m e n t  of t h e  

c h a r a c t e r i s t i c s  of a h a z a r d o u s  vas t e  

t a k e  i n t o  c o n s i d e r a t i o n  the t o x i c i t y  

of t h e  w a s t e ,  i t s  p e r s i s t e n c e  a n d  

d e g r a b i l i t y  i n  n a t u r e ,  i t s  p o t e n t i a l  

f o r  a c c u m u l a t i o n  into t i s s u e  a n d  

o t h e r  r e l a t e d  f a c t o r s ,  s u c h  as 

f l a m m a b i l i t y ,  c o r r o s i v e n e s s  o r  o t h e r  

h a z a r d o u s  c h a r a c t e r i s t i c s . "  ( e m p h a s i s  a d d e d )  


In f u r t h e r  a c k n o w l e d g m e n t  of  t h e  d a n g e r s  p o s e d  by i g n i t a b l e  

was t e s ,  s e v e r a l  S t a t e s  r e g u l a t e  o r  s e t  g u i d e l i n e s  f o r  t h e  

m a n a g e m e n t  o f  i g n i t a b l e  w a s t e s  a n d  p u b l i c  o r  p r i v a t e  

o r g a n i z a t i o n s  o f t e n  p u b l i s h  s u g g e s t i o n s  f o r  t h e i r  s a f e  

m a n a g e m e n t .  A p p e n d i x  It l i s t s  some o f  t h e s e  r e g u l a t i o n s ,  

g u i d e l i a e s  a n d  s u g g e s t i o n s .  F o r  a d e t a i l e d  discussion o n  t h e  

c r i t e r i a  f o r  d e t e r m i n i n g... . c h a r a c t e r i s t i c s ,  s e e  a p p r o p r i a t e  

b a c k g r o u n d  d o c u m e n t .  

B o  R a t i o n a l e  f o r  p r o p o s e d  d e f i n i t i o n  

I n  f o r m u l a t i n g  t h e  i g n i t a b i l i t y  c h a r a c t e r i s t i c ,  t h e  

A g e n c y  has  s o u g h t  to i d e n t i f y  and employ a n  i n d i c a t o r  o r  

m e a s u r e  o f  i g n i t a b i l i t y  w h i c h  b e s t  m o d e l s  t h e  h a z a r d s  a s s o c i ­

a t e d  w i t h  i g n i t a b l e  wastes ,  U n f o r t u n a t e l y ,  n o  s i n g l e  i n d i c a t o r  

a d e q u a t e l y  models  t h e  h a z a r d s  p r e s e n t e d  by  a l l  o f  t h e  p h y s i c a l  

. s t a r e s  ( g a s ,  l i q u i d ,  s e m i - s o l i d ,  o r  s o l i d )  i n  w h i c h  i g n i t a b l e  

'was tes  o c c u r .  C o n s e q u e n t l y ,  t h e  A g e n c y  has had  t o  t r e a t  the 

d i f f e r e n t  p h y s i c a l  s t a t e s  o f  i g n i t a b l e  wastes s e p a r a t e l y  in 

- c o n s t r u c t i n g  i t s  d e f i n i t i o n  o f  i g n i t a b i l i t y .  T h i s  s e p a r a t e  

t r e a t m e n t  i s  d i s c u s s e d  below. 
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I. I g n i t a b l e  L i q u i d s  

T h e r e  a r e  s 'everal  e s t a b l i s h e d  m e a s u r e s  o r  i n d i c a t o r s  

o f  t h e  i g a i t a b i l i t y  o f  a l i q u i d  waste*; f o r  e x a m p l e ,  f l a s h  p o i n t ,  

f i r e  p o i n t ,  a u t o i g n i t i o a ,  e t c .  T h e s e  n e a s u r e s  a n d  o t h e r  terms 

r e l a t e d  t o  f i r e  p h e n o m e n o n  m e a s u r e m e n t  a r e  p r e s e n t e d  a n d  

d e f i n e d  i n  A p p e n d i x  111. The  most a t t r a c t i v e  o f  t h e s e  

i n d i c a t o r s  of i g n i t a b i l i t y  is t h e  f l a s h  p o i n t  of t h e  waste. 

,- F l a s h  p o i n t  is d e f i n e d  a s  the l o w e s r  t e m p e r a t u r e ,  c o r r e c t e d  

t o  a p r e s s u r e  of  101 .3  K Pa (1013 m i l l i b a r s ) ,  o f  a s u b s t a n c e  

a t  w h i c h  a p p l i c a t i o n  o f  a n  i g n i t i o n  s o u r c e  causes  t h e  v a p o r  

a b o v e  t h e  s u b s t a n c e  t o  i g n i t e  u n d e r  s p e c i f i e d  c o n d i t i o n s  o f  
/ 

1
t e s t * .  The A g e n c y  b e l i e v e s  t h a t  f l a s h  p o i n t  b e s t  m o d e l s  
c. 

t h e  h a z z r d s  a s s o c i a t e d  w i t h  t h e  d i s p o s a l  o f  i g n i t a b l e  l i q u i d  

* 	 waste  s t r eams .  V a p o r / a i - r  m i x t u r e s  a b o v e  t h e  l i q u i d  waste 
f , 

c a n  b e  r e a d i l y  i g n i t e d  by i g n i t i o n  s o u r c e s  t h a t  t y p i c a l l y  

a r e  e n c o u n t e r e d  i n  t h e  t r a n s p o r t a t i o n ,  s t o r a g e ,  a n d  d i s p o s a l  

-of s u c h  wastes .  Such i g n i t i o n  s o u r c e s  i n c l u d e  t h e  h o t  

e x h a u s t  s y s t e m s  of c o m p a c t i o n  e q u i p m e n t  a n d  t r u c k s  u s e d  i n  . 

l a n d f i l l s  a n d  f o r  h a u l i n g  was tes ;  e l e c t r i c a l  s p a r k s  f r o m  t h e  

i g n i t i o n  s y s t e m s  o f  such e q u i p m e n t ;  e l e c t r i c a l  s p a r k s  f r o m  

pump m o t o r s  a n d  o t h e r  e l e c t r i c a l  d e v i c e s ;  and s p a r k s  f r o m  

f r i c r i o n  a n d  l i g h t e d  c i g a r e t t e s .  I n t e r n a l  t e m p e r a t u r e s  c a n  

e l e v a t e  t h e  t e m p e r a t u r e s  o f  w a s t e s  p a s t  a m b i e n t  t e m p e r a t u r e s .  

S u c h  i n t e r n a l  h e a t  s o u r c e s  i n c l u d e  t h e r m a l  e n e r g y  r e s u l t i n g  

*f rom s u c h  things as  t h e  h e a t  o f  d e c o m p o s i t i o n  o f  o r g a n i c  

waste o r  t h e  a b s o r b e d  h e a t  o f  t h e  s u n  on t h e  s o m e t i n e s  dark 

* L i q u i d s  a r e  d e f i n e d  by t h e  l i m i t a t i o n  o f  t e s t  s t a n d a r d s  
p r o p o s e d  l a t e r  i n  t h i s  d o c u m e n t ­

- 5 -



a n d  b r o k e n  s u r f a c e  o f  t h e  l a n d f i l l .  Once  i g n i t e d ,  l i q u i d  

w a s t e s  w i t h  low f l a s h  p o i n t s  c a n  c a u s e  f i r e s  w h i c h  r e s u l t  i n  

t h e  damage  o u t l i n e d  a b o v e .  A l l  g o v e r n m e n t  a g e n c i e s  a n d  

p r o f e s s i o n a l  a s s o c i a t i o n s  c o n t a c t e d  b y  t h e  Agency d u r i n g  

t h e  e a r l y  d e v e l o p m e n t  o f  t h e s e  r e g u l a t i o n s  r e c o g n i z e d  f l a s h  

p o i n t  as  t h e  p r i m a r y  i n d i c a t o r  o f  t h e  f i r e  h a z a r d  o f  l i q u i d s .  

T h e  p r i m a r y ' r e a s o n s  g i v e n  f o r  t h i s  r e c o m m e n d a t i o n  w e r e  t h e  

g e n e r a l  i n d u s t r i a l  a c c e p t a n c e  o f  f l a s h  p o i n t  t e s t  s t a n d a r d s ,  

t h e  i n e x p e n s i v e n e s s  o f  f l a s h  p o i n t  t e s t i n g , ' a n d  t h e  many y e a r s  

o f  d a t a  c o m p i l a t i o n .  A s  A p p e n d i x  I1 d i s c l o s e s ,  s t a t e s  and  

p u b l i c  and  p r i v a t e  o r g a n i z a - t i o n s  w h i c h  h a v e  p r o m u l g a t e d  

r e g u l a t i o n s  a n d  g u i d e l i n q s  r e g a r d i n g  i g n i t a b l e  l i q u i d s  h a v e  

a l m o s t  i n v a r i a b l y  u s e d  f l a s h  p o i n t  a s  t h e  b a r o m e t e r  o f  i g n i t a ­
.L . .  

b i l i t y .  

A n o t h e r  p o s s i b l e  i n d i c a t o r  o f  i g n i t a b i l i t y  i s  t h e  f i r e  

p o i n t  o f  t h e  w a s t e .  F i r e  p o i n t  i s  d e f i n e d  a s  t h e  miniinurn 

t e m p e r a t u r e  t o  w h i c h  a m a t e r i a l  m u s t  b e  h e a t e d  i n  a n  o p e n  

v e s s e l  b e f o r e  t h e  s u b s t a n c e  w i l l  s u s t a i n  c o m b u s t i o n  f o r  a 

s p e c i f i e d  p e r i o d  o f  t i m e  a f t e r  i g n i t i o n  b y  a n  e x t e r n a l  s o u r c e 1 .  

F i r e  p o i n t  d i f f e r s  f r o m  f l a s h  p o i n t  l a r g e l y  i n  t h a t  i t  m e a s u r e s  

t h e  c a p a c i t y  o f  a s u b s t a n c e  t o  s u s t a i n  c o m b u s t i o n  when i g n i t e d  

b y  an e x t e r n a l  s o u r c e  r a t h e r  t h a n  j u s t  t h e  c a p a c i t y  o f  a 

s u b s t a n c e  to f l a s h .  The two ar 'e  t h u s  c l o s e l y  r e l a t e d  a n d  

t h e  f i r e  p o i n t  o f  a s u b s t a n c e  i s  g e n e r a l l y  o n l y  a f e w  d e g r e e s  

h i g h e r  t h a n  t h e  f l a s h  p o i n t .  A l t h o u g h  f i r e  p o i n t  m o d e l s  

t h e  h a z a r d s  w h i c h  accompany  t h e  i g n i t i o n  o f  i g n i t a b l e  l i q u i d
-
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Y 

waste streams, the Agency has determined that f l a s h  point is 

the better indicator of ignitability. This is because of 

the smal l  difference between f l a s h  p o i n t  and f i r e  point, the 

widespread acceptance of flash point by the regulated commun­

ity, and the dangers associated with liquids that f l a s h .  

Another possible indicator of ignitabilirp is the 

.­

autoignition temperature of the waste. Autoignition is the 


_- spontaneous ignition of a material which occurs oot a s  a 

result of an external ignition source, but as a result of 

heat liberation f r o m  a n  exothernic reaction occurring i n  the 

material1. Autoignition temperature is the temperature 


at which this spanraneous ignition t a k e s  place. Auto-

ignition temperatures tend to be much  higher than flash p o i n t  

\ t emperatures - -genera l ly"severa l  hundred degrees higher, as 

Table 1 illustrates. Consequently, it i s  very unlikely that 

wastes would be exposed d u r i n g  their management to energy . 
r, 

sources o f  the magnitude necessary to 'neat them to their ­

autoignition point. The Agency.has rejected autoignition 


-
temperatures as a suitable indicator of ignitability because 

autoignition temperature fails to model the particular hazard 


the Agency wishes to minimize -- i.e. the external ignition 

of volatilized liquid wastes, To the extent t h e  autoignition 
5of liquid wastes does pose a hazard, this hazard is l i k e l y  

-to be taken care of by t h e  flash point lirnits. 

While most States, agencies, and organizations that define 


ignitability use flash point as their criterion, there exists 
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Table 1 


Comparison of Flash Point and Autoignition Tenperatures 


Substance Flash  Point* of Autoignition" of 

O F  ("C) O F  ('C) 

Acetaldehyde 3 6  ( 2 . 2 )  365 (185) 

Acetic Acid (Glacial) 109 ( 4 2 . 8 )  800 ( 4 2 6 . 7 )  

Allyl Alcohol 


Camphor 


Ethyl Alcohol 


Fuel Oil 


7 0  (21.1) 7 1 3  (378.3) 

150 ( 6 5 . 6 )  871 (466.1) 

55 (12.8) 7 9 3  ( 4 2 2 . 8 )  

100 ( 3 7 . 8 )  4 4 4  (228.9) 

*NFPA, Fire Protection Bandbook, 12th E d i t i o n ,  Chapter 'IX, 
Fire Hazard Properties o f  Flammable L i q u i d s ,  Gases and volatile 
Solids, Table 6 - 1 2 6 .  

t 
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n o  c o n s e n s u s  o n  w h a t  t h e  l i m i t  s h o u l d  be. F o r  example, t h e  

D e p a r t m e n t  of T r a n s p o r t a t i o n  ( D O T )  d e f i n e s  s u b s t a n c e s  w i t h  f l a s h  

p o i n t s  b e l o w  37.9'C (100'F) as  f l a m m a b l e  a n d  f l a s h  p o i n t s  a t  

o r  a b o v e  37.8OC b u t  less t h a n  93.3'C(200°F) as  c o m b u s t i b l e 2 .  A 

n u m b e r  of o r g a n i z a t i o n s ,  r e s p o n d i n g  t o  t h e  D e p a r t m e n t  o f  

_-	 T r a n s p o r t a t i o n ' s  e f f o r t  t o  s t a n d a r d i z e  i t s  f l a s h  p o i n t  l i m i t s ,  

h a v e  f o l l o w e d  suit. S e e  A p p e n d i x  11. O h i o ,  on t h e  o t h e r  h a n d ,  
,-

d e f i n e s  l i q u i d s  w i t h  f l a s h  p o i n t s  l e s s  t h a n  7 9 . 4 ' C  (175'F) a s  

f l a m m a b l e  a n d  d o e s  n o t  r e c o g n i z e  t h e  c o m b u s t i b l e  c a t e g o r y  a t  

a l l 3 .  S i m i l i a r l y ,  t h e  N a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n  

( N F P A )  h a s  e r e c t e d  a c l a s s i f i c a t i o n  s y s t e m  w h i c h  d e f i n e s  

l i q u i d s  w i t h  f l a s h  points b e l o w  37.8"C (100'F) a s  C l a s s  I 

-_.I ( f l a m m a b l e )  l i q u i d s ,  l i q u i d s  w i t h  f l a s h  p o i n t s  a t  o r  a b o v e  
i 

37.8"C a n d  below 6O0C(140"F) as Class I1 ( c o m b u s t i b l e )  

l i q u i d s  a n d  l i q u i d s  w i t h  f l a s h  p o i n t s  a b o v e  6 0 ° C  a s  Class 

111 l i q u i d s .  
I 

T h e r e  a r e  p e r s u a s i v e  r e a s o n s  f o r  c o n c l u d i n g  t h a t  these 

L v a r i o u s  flash p o i n t  l i m i t s  a n d  c l a s s i f i c a t i o n  s c h e m e s  e i t h e r  

d o  n o t  a d e q u a t e l y  t a k e  into a c c o u n t  t h e  h a z a r d s  a c c o m p a n y i n g  

t h e  t r a n s p o r t a t i o n ,  s t o r a g e ,  a n d  d i s p o s a l  o f  i g n i t a b l e  

l i q u i d  wastes o r  a r e  i n a p p r o p r i a t e  f o r  o t h e r  r e a s o n s .  For 

* i n s t a n c e ,  t h e  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ' s  flash point limit 

o f  37.8'C(100°F) f o r  f l a m m a b l e  s u b s t a n c e s  a p p e a r s  t o  have 

b e e n  c h o s e n  f o r  t h e  p u r p o s e  o f  k e e p i n g  a l l  o f  t h e  f u e l  o i l s  

r e g u l a t e d  by  DOT i n  t h e  c o m b u s t i b l e  c , a t e g o r y  ( i . e * ,  t o  a v o i d  

classifying some f u e l  oils as f l a m m a b l e  and o t h e r s  as conbus­. .  
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t i b l e ) .  T h i s  f l a s h  p o i n t  l i n i t  *a& a p p a r e n t l y  n o t  d e s i g n e d  

t o  t a k e  i n t o  a c c o u n t  a l l  of t h e  h e a t  s o u r c e s  t o  w h i c h  i g n i t a b l e  

l i q u i d s  a r e  e x p o s e d  d u r i n g  t r a n s i t ,  s t o r a g e ,  a n d  u l t i m a t e  

d i s p o s a l .  J .  M. K u c h t a ,  e t  al., i n  a n  early D O T  s t u d y 4  

r e c o m m e n d e d  a s  f o l l o w s :  

I t  is r e c o m m e n d e d  t h a t  a f l a m m a b l e  l i q u i d  
be  d e f i n e 6  as o n e  w i t h  a flash p o i n t  b e l o w  
140°F, as d e t e r m i n e d  i n  a Tag C l o s e d  Cup,  
a n d  h a v i n g  a v a p o r  p r e s s u r e  not e x c e e d i n g  
4 0  p s f a  a t  1 0 0 ° F .  T h e  1 4 0 "  b r e a k  p o i n t  i s  
s u g g e s t e d  b e c a u s e  a m b i e n t  t e m p e r a t u r e s  o f  
t h i s  o r d e r  c a n  b e  e n c o u n t e r e d  d u r i n g  s h i p ­
m e n t ,  p a r t i c u l a r l y  i n  h o t  c l i m a t e s ,  this 
b r e a k  p o i n t  i s  a l s o  c o n s i s t e n t  w i t h  t h e  
NFPA a n d  IMCO c l a s s i f i c a t i o n  s y s t e m s  a n d  
t h a t  p r o p o s e d  by  ZOTTSG. 

S i b i l i a r l y ,  t h e  c l a s s i f i c a t i o n  s c h e n e s  a d o p t e d  by HFPA a n d  

D O T  a r e  i n a p p r o p r i a t e  b e c a u s e  t h e y  w o u l d  f o r c e  E P A  t o  

a d o p t  a d e g r e e  o f  h a z a r d ' . a p p r o a c h  t o  t h e  i d e n t i f i c a t i o n  o f  

h a z a r d o u s  was t e .  EPA's a p p r o a c h  h a s  b e e n  t o  ' c l a s s i f y  

wastes a s  e i t h e r  h a z a r d o u s  o r  n o t  and to r e l y  o n  t h e  

was te  m a n a g e m e n t  r e g u l a t i o n s  p r o m u l g a t e d  u n d e r  S e c t i o n  3 0 0 4  

a n d  3005 t o  i n j e c t  a n y  n e e d e d  f l e x i b i l i t y  i n t o  t h e  waste  

m a n a g e m e n t  r e q u i r e m e n t s * .  

I n  s e l e c t i n g  a f l a s h  p o i n t  l i m i t  f o r  c o n t r o l l i n g  

i g n i t a b l e  l i q u i d s ,  t h e  l o g i c a l  c h o i c e  w o u l d  b e  t o  u s e  that 

t e m p e r a t u r e  t o  w h i c h  was te s  a r e  c a p a b l e  of  b e i n g  s u b j e c t e d  

d u r i n g  r o u t i n e  m a n a g e m e n t .  A f t e r  c a r e f u l  s t u d y ,  t h e  Agency 

a 

. *One o f  those who a d v o c a t e d  s e t t i n g  u p  a c l a s s i f i c a t i o n  
s y s t e m  for d e f i n i n g  i g n i t a b i l i t y  w a s  M r .  H a r r y  A. Wrap of  
the A m e r i c a n  S o c i e t y  for T e s t i n g  M a t e r i a l s .  H e  a d v o c a t e d  a 
c l a s s i f i c a t i o n  s y s t e m  based on  a combination o f  NFPA C o d e ,  
DOT*, DOL^ r e g u l a t i o n s .  
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h a s  d i s c o v e r e d  t h a t  l i q u i d  w a s t e s  a r e  e x p o s e d  t o  t e m p e r a t u r e s  

o f  u p  t o  1 4 0 "  i n  t h e  r o u t i n e  h a n d l i n g  o f  s u c h  w a s t e s .  A s  

n o t e d  b y  J .  M .  K u c h t a  i n  t h e  D O T  s t u d y  r e f e r e n c e d  a b o v e 4 ,  

t h i s  u p p e r  t e m p e r a t u r e  c a n  o c c u r  i n s i d e  s t o r a g e  t a n k s ,  s t o r a g e  

c o n t a i n e r s  a n d  t r a n s p o r t a t i o n  t a n k  t r a i l e r s  on h o t  s u n n y  

d a y s .  As i n d i c a t e d  by t h e  s t u d i e s  r e f e r e n c e d  i n  T a b l e  2 ,  

t h i s  t e m p e r a t u r e  i s  a l s o  f r e q u e n t l y  e n c o u n t e r e d  i n  l a n d f i l l  

e n v i r o n m e n t s .  A c c o r d i n g l y ,  t h e  Agency h a s  e l e c t e d  t o  u s e  a 

f l a s h  p o i n t  o f  60°C  ( 1 4 0 ° F )  a s  t h e  r e g u l a t o r y  L i m i t  f o r  

d e f i n i n g  w h e t h e r  a l i q u i d  w a s t e  i s  a n  i g n i t a b l e  h a z a r d o u s  

w a s t e .  T o  u s e  a l o w e r  f l a s h  p o i n t  l i m i t  wou ld  e x c l u d e  fiom 

r e g u l a t o r y  c o v e r a g e  many l i q u i d  w a s t e s  w h i c h  c o u l d ,  i n  f a c t ,  

p r e s e n t  a h a z a r d  u n d e r  t y p i c a l  c o n d i t i o n s  e n c o u n t e r e d  i n-. 
\-, i l i q u i d  w a s t e  m a n a g e m e n t ,  t h a t  i s  f i r e s  t h a t  r e s u l t  f r o m  t h e  

i g n i t i o n  o f  t h e s e  w a s t e s .  T h i s  f l a s h  p o i n t  l i m i t  w i l l  i n c l u d e  

a l l  t h o s e  l i q u i d  w a s t e s  w h i c h  wou ld  f a l l  w i t h i n  C l a s s  I and 

C l a s s  I1 o f  NFPA's c l a s s i f i c a t i o n  s c h e m e .  

2 .  I g n i t a b l e  S o l i d s  

S o l i d  m a t e r i a l s  t y p i c a l l y  d o  n o t  v o l a t i l i z e  a s  l i q u i d  

m a t e r i a l s  s i n c e  m o s t  s o l i d s  h a v e  l o w e r  v a p o r  p r e s s u r e s  t h a n  do  

l i q u i d s .  C o n s e q u e n t l y ,  s o l i d  w a s t e s  r a r e l y  h a v e  low f l a s h  . 

p o i n t s ,  t h a t  i s  t h o s e  l e s s  t h a n  60'C ( 1 4 0 ° F ) .  T h e  h a z a r d s  t h a t  

a t t e n d  t h e  managemen t  o f  l i q u i d s w a s t e s  a n d  t h a t  a r e  n o d e l e d  

by  f l a s h  p o i n t  t h u s  do n o t  a t t e n d  s o l i d  w a s t e s .  Even  i f  

t h i s  were not t h e  c a s e ,  i t  would b e  d i f f i c u l t  t o  c o n s t r u c t  a 
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Table 2 

T y p i c a l  L a n d f i l l  T e r p e r a t u r e s  

S t u d y / R e f e r e n c e s  T e m p e r a t u r e / C o n d i t i o n s  Remarks 

-
II II 

1. S u r v i v a l  o f  F e c a l  I 120 'F  (48.8'C) t o  140'F 1 L a n d f i l l i n g  c o n d i t i o  
C o l i f o r m s  a n d  I d u r i n g  t h e  f i r s t  week  i n  1 m o d e l s  n i c e l y  t h e  ce 
F e c a l  S t r e p t o - 1 t h e  m i d d l e - s e c t i o n  of  t h e !  o f  many s a n i t a r y  Ian 
c o c c i  i n  a s a n i - 1 l a n d f i l l  a t  2 t o  6 f o o t  I d i s p o s a l  s i t e s .  
t a r y  l a n d f i l l 6 .  I a e p t h s  ( t e m p e r a t u r e s  were1 

1 1 0  t o  15 f e g r e e s  l o w e r  i n 1  

II t h e  p e r i p h e r y .  II -_ 

2 .  	 B o o n e  C o u n t y  F i e l d !  Peak t e n p e r a t u r e  r e c o r d e d 1  X i g h e s t  r e a d i n g s  we,^ 
S i t e  I n t e r i m  1 w a s  51.1"C ( 1 2 4 ° F )  I 4 t o  6 d a y s  a f t e r  
R e p o r t ,  T e s t  s e l l s  I I1 r e f u s e  p l a c e m e n t .
2A; 2C and 2 D f .  I 

I i 
I 

3 .  S o n o n a  C o u n t y  I P e a k  t e m p e r a t u r e  r s c o r d e d  i 
S o l i d  Waste  

I
1 was 4 3 . 9 " ~  (111°F) 1 

S t a b  l l i z a t i o n  I 
S t u d y 8  I I 

I
I 1 
I - I 
I I 

T h e  s e a s o n  t e m p e r a t r  
v a r i a t i o - n s  f o r  t h i s  
s t u d y  shown  a n  a n b i  
r a n g e  o f  a l m o s t  2 0 0 1  
(78°F) o v e r  t h e  a n n  
cycle. I n  g e n e r a l ,  
t h e r e  i s  an a p - ',n 
t e m p e r a t u r e  rei ! S  

o f  t h e  u p p e r  s e v e r a  
f e e t  o f  t h e  l a n d f i l  

(1) A e r o b i c  c o n d i t :  
n e a r  the s u r f a i  
of  l a n d f i l l s  r ,  
s u l t i n g  in r e 1  
t i v e l y  high t e  
e r a t u r e s .  

( 2 )  	A n a e r o b i c  c o n d  
t i o n s  p r e v a i l  
a t  d e e p e r  l a y e  
o f  t h e  landfil 
thus l o w e r  tern 
e r a t u r e s .  

1
I
I 

4 .  M a n a g e m e n t  o f  Gas 1 

a n d  L e a c h a t e - in 1 

L a n d f  i l l s 9 .  1 


I 

I 


\ .  	 I 
I
I

I (1) 71°C (159.8OF) 

1 
I
I 

A m b i e n t  t e n p e r a t u r e s  I 
d u r i n g  t e s t  cell s t u d i e s  I 
p e a k e d  a t  35°C ( 9 5 ° F )  for1 
a i r  a n d  5 9 ° C  ( 1 3 8 . 2 " F )  1 
f o r  r e f u s e .  I 

I1 
5. 	 D e c o m p o s i t i o n  of I 0.9m d e e p .  

a t  1 
L a n d f  i l l s l 0  

1 	
I
I 
1 
1 
I 
i	
1 
I 
1
I
I 
I 
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Table 2 ( c o n t - )  

Temperature /Condit ions  Remarks 

I
I


1 Surface  temperatures of Case spent s h a l e s  

1 77°C (170.6'F) 


Study/Reference  

6, 	 Water P o l l u t i o n  
P o t e n t i a l  o f  
Spent Oil S h a l e  
R e s i d u e s 2 0 .  

7 .  E v a l u a t i o n  of 
Emiss ion  Control  
C r i t e r i a  f o r  
Hazardous Waste 
Management 
F a c i l i t i e s 2 6  

have  
1 been measured in smal l
1 exper imenta l  p l o t s  due 
I t o  a b s o r p t i o n  o f  s o l a r  

I energy. 

I 

i 
I
I 
1
I 
I 

were s t u d i e s  in^ the5 
plots. 

Study recommends th 
m a t e r i a l s  w i t h  f l a s  
p o i n t s  b e l o w  6 2 . 5 " C  
(150°F) need s p e c i a  
d i s p o s a l  c o n s i d e r a ­
t i o n s .  

I
I 

, 
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r e p r o d u c i b l e  f l a s h  p o i n t  t e s t i n g  p r o c e d u r e  f o r  s o l i d s .  S o l i d s  

a r e  u s u a l l y  p o o r e r  c o n d u c t o r s  o f  h e a t  t h a n  l i q u i d s ,  and vary 

w i d e l y  i n  $ t h e r m a l  t r a n s p o r t  p r o p e r t i e s .  When a s o l i d  i s  h e a t e d ,  

h e a t  b u i l d - u p  i s  i n t e n s e  a t  t h e  e n e r g y  s o u r c e ,  due  t o  p o o r  

c o n d u c t a n c e .  The f l a s h  p o i n t  o f  a g i v e n  s o l i d  will t h e r e f o r e  

d e p e n d  o n  t h e  d u r a t i o n  o f  h e a t i n g  a n d  t h e - r a t e  of change o f  

h e a t i n g .  For e x a m p l e ,  i f  a s o l i d  w e r e  h e a t e d  s l o w l y  it 

w o u l d  r e g i s t e r  a l o w e r  f l a s h  i o i n t  t h a n  if i t  w e r e  h e a t e d  

q u i c k l y ,  d u e  t o  t h e  i n a b i l i t y  o f  s o l i d s  t o  quickly r e a c h  

t h e r m a l  e q u i l i b r i u m .  I n  l i g h t  o f  t h e  a b o v e ,  E P A  bas c o n c l u d e d  
-

t h a t  f l a s h  p o i n t  i s  not a n  a p p r o p r i a t e  indicator 02 the 

h a z a r d o u s n e s s  o f  s o l i d  i g n i t a b l e  w a s t e s .  

W h i l e  s o l i d  w a s t e s  g e n e r a l l y  d o  n o t  p r e s e n t  2 h a z a r d  b y  
..-

v i r t u e  of  t h e i r  a b i l i t y  t o  v o l a t i z e ,  sone s o l i d  c a s t e s  d o  

p r e s e n t  a h a z a r d  b y  v i r t u e  o f  t h e i r  c a p a c i t y  t o  i g n i t e  a n d  

b u r n  as  a r e s u l t  o f  f r i c t i o n ,  m o i s t u r e  a b s o r p t i o n ,  o r  

s p o n t a n e o u s  r e a c t i o n  u n d e r  n o r n a l  t e m p e r a t u r e s  a n d  p r e s s u r e s  

e n c o u n t e r e d  i n  waste  managemen t .  Such w a s t e s ,  w h i c h  a r e  

c l o s e l y  a k i n  t o  r e a c t i v e  w a s t e s ,  can c e u s e  d i r e c t  injury t o  

w o r k e r s  o r  o t h e r  p e r s o n s  a s  a r e s u l t  o f  fire, i n d u c e d  

e x p l o s i o n s ,  o r  i n d u c e d  g e n e r a t i o n  o f  t o x i c  g a s e s  a t  a l m o s t  

any p o i n t  f n  t h e  w a s t e  m a n a g e m e n t  p r o c e s s :  t r a n s p o r t z r i o n ,  

s t o r a g e ,  t r e a t m e n t  o r  d i s p o s a l .  EPA k n o w s  o f  n o  a v a i l a b l e ,  

s t a n d a r d i z e d  t e s t  m e t h o d s  f o r  measuring t h e  hazards a s s o c i a ­

t e d  w i t h  f r i c t i o n ,  m o i s t u r e  a b s o r p t i o n , o t  s p o n t a n e o u s  

r e a c t i o n  of s o l i d  w a s t e s .  J.M. R u c h t a  and A . F .  S n i C h  o f  the 
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B u r e a u  o f  Mines  i n  a r s p o r t  t h a t  w a s  d o n e  f o r  t h e  D e p a r t m e n t  
I 

o f  T r a n s p o r t a t i o n l l  e s t a b l i s h e d  t e s t  m e t h o d s  f o r  u s e  i n  

c l a s s i f y i n g  f l a m m a b l e  s o l i d s .  However  two  i n d e p e n d e n t  

c o n t r a c t o r s  a s s i g n e d  t h e  work  o f  e v a l u a t i n g  t h e  p r o p o s e d  

t e s t  p r o t o c o l s  d e t e r m i n e d  t h a t  t h e s e  t e s t  s e t h o d s >  w e r e  n o t  

r e p r o d u c i b l e l 2 , 1 3 , 1 4 ,  T h e s e  t e s t  m e t h o d s  a r e  f u r t h e r m o r e  

- q u i t e  c o m p l e x ,  r e q u i r e  s p e c i a l  e q u i p m e n t ,  a n d  a r e  n o t  w i d e l y  

.- u s e d .  I n  t h e  a b s e n c e  o f  a v a i l a b l e  t e s t  m e t h o d s  w h i c h  c a n  b e  

u s e d  t o  q u a n t i t a t i v e l y  d e f i n e  t h e  i g n i t a b i l i t y  h a z a r d  p r e s e n t e d  

b y  w a s t e ,  EPA p r o p o s e d  a n a r r a t i v e  d e f i n i t i o n  s i m i l a r  t o  t h e  

o n e  u s e d  b y  DOT i n  i t s  H a z a r d o u s  H a t e r i a l s  R e g u l a t i o n  ( 4 9  

C F R  1 7 3 . 1 5 0 ; / s e e  A p p e n d i x  V I I ) .  T h e  p r o p o s e d  n a r r a t i v e  
t 


d e f i n i t i o n  was a s  f o l l o w s :  

a s o l i d  w a s t e  i s  a h a z a r d o u s  w a s t e  i f  a r e ­
p r e s e n t a t i v e  s a m p l e  o f  t h e  w a s t e  . . . .  i s  
l i a b l e  t o  c a u s e  f i r e s  t h r o u g h  f r i c t i o n ,  
a b s o r p t i o n  o f  m o i s t u r e ,  s p o n t a n e o u s  c h e m i c a l  
c h a n g e  o r  r e t a i n e d  h e a t  f r o m  m a n u f a c t u r i n g  

- o r  p r o c e s s i n g ,  o r  when i g n i t e d  S u r n s  s o  
. v i g o r o u s l y  a n d  p e r s i s t e n t l y  a s  t o  c r e a t e  a 

. h a z a r d  d u r i n g  i t s  managemen t .  

E P A  b e l i e v e s  t h a t  t h i s  d e f i n i t i o n  ( a s  amended i n  a c c o r d a n c e  

w i t h  t h e  d i s c u s s i o n  b e l o w ) ,  w i l l  b e  s u f f i c i e n t l y  s p e c i f i c  t o  

e n a b l e  g e n e r a t o r s  t o  d e t e r m i n e ,  t h r o u g h  t h e i r  k n o w l e d g e  a b o u t  

t h e  w a s t e  o r  i t s  c o n s t i t u e n t s  o r  t h r o u g h  t h e c r  p r i o r  o b s e r v a ­

t i o n s  o f  a n d  e x p e r i e n c e  w i t h  s i m i l a r  t y p e s  o f  w a s t e s ,  w h e , t h e r  

t h e i r  s o l i d  w a s t e  i s  i g n i t a b l e .  T h e  w a s t e  p r o p e r t y  d e f i n e d  

b y  t h i s  d e f i n i t i o n  i s  t h a t  o f  t h e r m a l  i n s t a b i l i t y .  S o l i d  

w a s t e s  h a v i n g  t h i s  p r o p e r t y  w i l l ,  l i k e  r e a c t i v e  w a s t e s ,  b e  

e a s i l y  d e t e c t a b l e  b y  t h e  g e n e r a t o r  b e c a u s e  e x p e r i e n c e s  w i t h  

h a n d l i n g  t h e  w a s t e  o r  s i m i l a r  w a s t e s  w i l l  m o s t  l i k e l y  h a v e  
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r a v e a l e d  t h i s  i n s t a b i l i t y .  Therefore, a n t i 1  the A g e n c y ,  

D O T ,  o r  o t h e r s  a r e  able t o  develop a core q u a n t i f i e d  d e f i n i t i o n  

o f  i g n i t a b l e  s o l i d s ,  w i t h  a s s o c i a t e d  z e s t  m e t h o d s ,  EPA b e l i e v e s  

it i s  j u 6 t i f i e d . i . n  u s i n g  t h i s  n a r r a t i v e  d e f i n i t i o n .  

3 .  I g n i t a b l e  C o m p r e s s e d  Cases 

C o n t a i n e r s  of i g n i t a b l e  c o m p r e s s e d  g a s e s  a r e  o c c a s i o n a l l y ,  

b u t  not f r e q u e n t l y ,  d i s c a r d e d  as  w a s t e s .  The c o n t a i n e r s  a r e  

s u b j e c t  t o  m e c h a n i c a l  r u p t u r e  d u r i n g  : r a n s p o r t a t i o n ,  s t o r a g e  

a n d  d i s p o s a l .  In a d d i t i o n ,  t h e y  a r e  s u 5 j e c t  t o  c o r r o s i o n  a n d .  

e v e n t u a l  l e a k i n g  in l o n g - t e r m  s t o r a g e  Erzd l a n d  d i s p o s a l .  I f  

r u p t u r e d  o r  c o r r o d e d ,  t h e  e s c a p i n g  gas c o u l d  b e  ignited b y  

e l e c t r i c a l  s p a r k s  o r  o t h e r i g n i t i o n  s o c r c e s ,  in t h e  same- - __ -

f a s h i o n  a s  i g n i t a b l e  l i q u i d s .  T h e  fires r e s u l t i n g  f r o m  such 

i g n i t i o n s  t h r e a t e n  i n j u r y  t o  w o r k e r s ,  f i r e m e a ,  a a d  o t h e r  

a x p o s e d  p e r s o n s .  D O T  has d e f i n e d  c o t ? r e s s e d  g a s e s  in i t s  

H a z a r d o u s  M a t e r i a l s  R e g u l a t i o n s  ( 4 9  CFX 1 7 3 . 3 0 0 ) .  T h i s  

d e f i n i t i o n  s u f f i c i e n t l y  e m b r a c e s  t h e  c o m p r e s s e d  g a s e s  w h i c h  

are l i k e l y  t o  be h a z a r d o u s  u n d e r  c o n d i z i o n s  n o r n a l l y  

e n c o u n t e r e d  i n  t h e  management of s u c h  'r 'astes. C o n s e q u e n t l y ,  

EPA has a d o p t e d  the DOT d e f i n i t i o n .  

4 .  I g n i t a b l e  O x i d i z e r s  

E P A  c o n s i d e r e d  i n c l u d i n g  in i t s  i g n i t a b i l i t y  c h a r a c t e r ­

i s t i c  wastes  w h i c h  were n o t  easily f g n f t e d  but w h i c h ,  o n c e  

-i g n i t e d ,  w o u l d  b u r n  a n d  c o n t r i b u t e  t o  ,sn o n g o i n g  f i r e ,  T h e  

A g e n c y  h a s  d e c l i n e d  t o  c l a s s i f y  s u c h  combustible wastes a s  

i g n i t a b l e  in r e c o g n i t i o n  of  t h e  f a c t  t 3 a t  v i r t u a l l y  ail non­
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m e t a l l i c  w a s t e s ,  i n c l u d - i n g  p a p e r ,  w a s t e  wood p r o d u c t s  a n d  
i 
\ 

o t h e r  o r g a n i c  w a s t e s  m i g h t  d i s p l a y  t h i s  p a r t i c u l a r  f e a t u r e .  

E P A  b e l i e v e s  t h a t  t h e  w a s t e  managemen t  r e q u i r e m e n t s  i m p o s e d  

u n d e r  b o t h  S u b . t i t 1 e  C and  D o f  t h e  A c t ,  ‘ ( w h i c h  c o n t r o l  o p e n  

b u r n i n g  a n d  o t h e r  c o n d i t i o n s  r e s u l t i n g  i n  s t r o n g  i g n i t i o n  

s o u r c e s )  will b e  s u f f i c i e n t  t o  p r o t e c t  a g a i n s t  a n y  h a z a r d s  

a s s o c i a t e d  w i t h  s u c h  c o m b u s t i b l e  w a s t e s .  

.- N o t w i t h s t a n d i n g  t h e  f o r e g o i n g ,  E P A  h a s  d e t e r m i n e d  t h a t  

s t r o n g  o x i d i z i n g  w a s t e s  s h o u l d  b e  c l a s s i f i e d  a s  h a z a r d o u s  

w a s t e s .  Once  c o m b u s t i o n  i s  i n i t i a t e d ,  t h e s e  w a s t e s  wou ld  

p r o m o t e  and  s u s t a i n  v e r y  a g g r e s s i v e  b u r n i n g  o r  f u m i n g  a n d ,  
2


t h e r e f o r e ,  wou ld  s i g n i f i c a n t l y  i n c r e a s e  t h e  p e r i l  t o  w o r k e r s ,  

f i r e m e n ,  and  o t h e r  e x p o s e d  p e r s o n s .  EP.4 knows  o f  n o  w i d e l y  

I a v a i l a b l e ,  s i m p l e ,  s t a n d a r d i z e d  t e s t  m e t h o d s  f o r  m e a s u r i n g  
i 

a n d  d e f i n i n g  s t r o n g  o x i d i z i n g  w a s t e s .  I n  a DOT f u n d e d  

s t u d y  t o  d e v e l o p  a s u i t a b l e  t e s t  m e t h o d , 1 5  t h e  B u r e a u  o f  

M i n e s  p r o p o s e d  a n  a p p a r a t u s  f o r  t e s t i n g  o x i d i z e r s  w h i c h  

is b a s e d  o n  t h e  b u r n i n g  r a t e  o f  a r e d  o a k  s a w d u s t / o x i d i z e r  

m i x t u r e .  In t h r e e  L a t e r  s t u d i e s  1 2 , 1 3 , 1 4 ,  two  i n d e p e n d e n t  

c o n t r a c t o r s  w e r e  a s s t g n e d  t h e  t a s k  o f  e v a l u a t i n g  s e p a r a t e l y  

t h e  B u r , e a u  o f  M i n e s  a p p a r a t u s  and  c l a s s i f i c a t i o n  s y s t e m .  

T h e s e  c o n t r a c t o r s  c o n c l u d e d  t h a t  t h e  r e p r o d u c i b i l i t y  o f  t h e  

t e s t  p r o t o c o l  was v e r y  p o o r .  C o n s e q u e n t l y ,  EPA p r o p o s e d  * 

u s i n g  t h e  same n a r r a t i v e  d e f i n i t i o n  u s e d  b y  D O T  i n  i t s  

H a z a r d o u s  M a t e r i a l s  R e g u l a t i o n s  ( 4 9  C F R  1 7 3 . 1 5 1 ) .  EPA b e l i e v e s  
, 

t h i s  d e f i n i t i o n  i s  s u f f i c i e n t l y  d e s c r i p t i v e  t o  e n a b l e  w a s t e  

g e n e r a t o r s  t o  a s c e r t a i n  w h e t h e r  t h e y  h a v e  a n  o x i d i z i n g - w a s t e .  
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C. R a t i o n a l e  f o r  P r o p o s e d  Tes t  Methods 4 

1. I g n i t a b l e  L i q u i d  Tes t  P r o t o c o l s  

T h e r e  a r e  two b a s i c  m e t h o d s  u s e d  for t e s t i n g  t h e  

flash p o i n t  o f  l i q u i d s :  o p e n  a n d  c l o s e d  c u p  t e s t e r s .  Both 

m e t h o d s  r e q u i r e  t h a t  t h e  s a m p l e  b e  p l a c e d  i n  a s a m p l e  c u p  

and h e a t e d  a t  a slow a n d  c o n s t a n t  r a t e .  I n  a c l o s e d  c u p  

t e s t e r ,  t h e  t e s t  f l a m e  i s  i n s e r t e d  i n t o  a v a p o r / a i r  m i x t u r e  

w i t h i n  t h e  c l o s e d  c u p  a n d  o v e r  t h e  l i q u i d ,  w h k r e a s  i n  a n  

o p e n  c u p ,  t h e  t e s t  f l a m e  i s  p a s s e d  o v e r  t h e  v a p o r / a i r  m i x t u r e  

j u s t  a b o v e  t h e  l i q u i d .  W h i l e  l i q u i d s  w i l l  f l a s h  a t  t h e  

same c o n c e n t r a t i o n  o f  v a p o r  a n d  a i r  i n  both c u p s  t h e y  w i l l  

f l a s h  at a l o w e r  t e m p e r a t u r e  i n  a c l o s e d  c u p .  T h i s  is b e c z u s e ,  

i n  t h e  o p e n  c u p ,  t h e  t e m p e r a t u r e  m u s t  b e  r a i s e d  t o  a g r e a t e r  

d e g r e e  t o  a c h i e v e  t h e  same c o n c e n t r a t i o n  o f  v a p o r  a n d  a i r  a s  
1 

i n  t h e  c l o s e d  c u p  s i n c e  t h e  v a p o r  a b o v e  t h e  l i q u i d  i s  c o n f i n e d  

in a c l o s e d  c u p  b u t  i s  a l l o w e d  t o  d i f f u s e  i n t o  t h e  a t m o s p h e r e  

i n  a n  o p e n  c u p .  

The A g e n c y  c o n s i d e r s  t h e  c l o s e d  c u p  t e s t e r  t o  b e  m o r e  

s u i t a b l e  f o r  t e s t i n g  t h e  f l a s h  p o i n t s  o f  l i q u i d s .  T h i s  i s  

b e c a u s e  t h e  c l o s e d  c u p  t e s t e r  b e t t e r  r e p l i c a t e s  t h e  m o s t  

d a n g e r o u s  t y p e  o f  i g n i t a b l e  l i q u i d  w a s t e  s i t u a t i o n  t h a t  

. i s ,  t h e  s i t u a t i o n  w h e r e  v a p o r  from i g n i t a b l e  w a s t e s  c o l l e c t s  

i n  a c l o s e d  s p a c e ,  s u c h  a s  in a s t o r a g e  drum, w a r e h o u s e ,  e t c .  

A r e c e n t  E P A  r e p o r t  w h i c h  l i s t s  a l a r g e  n u m b e r  o f  a c c i d e n t s  

i n v o l v i n g  l a n d f i l l  g a s  s h o w s  t h a t  v o l a t i l e  gases e m a n a t i c g  

from l a n d f i l l s  can a c c u m u l a t e  i n  b u i l d i n g s ,  p i p e s ,  e x c a v z z i o n s ,  
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’ 	m a n h o l e s  a n d  s o i l  up t o  1 0 0 0  f e e t  f r o m  t h e  f i l l  a r e a l 6 .  

I n  o n e  s u c h  a c c i d e n t ,  g a s  e m e r g i n g  f r o m  a l a n d f i l l  c o l l e c t e d  

i n  a b a r n  a n d  c a u s e d  i n j u r y  when i t  e x p l o d e d 1 6 .  The  

c l o s e d  c u p  t e s t e r  i s  a more  c o n s e r v a t i v e  r e p r e s e n t a t i o n  o f  

t h e  h a z a r d  p r e s e n t e d  b y  s u c h  c o n f i n e m e n t  o f  t h e  v a p o r  f r o m  

v o l a t i l i z e d  l i q u i d s .  I n  a d d i t i o n ,  t h e  c l o s e d  c u p  t e s t e r  i s  

n o t  a s  s u b j e c t  t o  i n t e r f e r e n c e  f r o m  a i r  c u r r e n t s  a n d  g i v e s  

m o r e  r e p r o d u c i b l e  r e s u l t s .  

C l o s e d  c u p  t e s t e r s ’ c o m e  e q u i p p e d  w i t h  d i f f e r e n t  f e a t u r e s .  

T h e r e  a r e  two t y p e s  o f  t e m p e r a t u r e  b a t h s  a v a i l a b l e .  ( A  t e m p e r a ­

t u r e  b a t h  i s  s h e  h e a t  t r a n s p o r t  m e d i a  b e t w e e n  t h e  c u p  o f  t h e  

t e s t e r  a n d  t h e  h e a t i n g  e l e m e n t ) .  S i n c e  t h e  p u r p o s e  o f  t h e s e  

t e m p e r a t u r e  b a t h s  i s  t o  i n s u r e  u n i f o r m  t e m p e r a t u r e  a r o u n d  

t h e  e n t i r e  s a m p l e ,  a l i q u i d  b a t h  i s  s u p e r i o r  t o  a n  a i r  b a t h  

b e c a i t s e  L i q u i d s  t r a n s p o r t  h e a t  b e t t e r  t h a n  a i r .  A l s o ,  t h e r e  

a r e  t w o  t y p e s  o f  h e a t i n g  e l e m e n t s ;  e l e c t r i c  and g a s .  I t  

makes  l i t t l e  d i f f e r e n c e  i n  t h e  t e s t  r e s u l t s  w h e t h e r  t h e  

a p p a r a t u s  h a s  a g a s  o r  e l e c t r i c  b u r n e r .  B o t h  a r e  e q u a l l y  

a c c u r a t e  a t  t h e  low t e m p e r a t u r e s  o f  c o n c e r n .  An o p t i o n a l  

f e a t u r e  f o r  c l o s e d  c u p  t e s t e r s  i s .  a m i x i n g  d e v i c e .  or s t i r r e r .  

T h e  s t i r r e r  c a n  p r e v e n t  i n t e r f e r e n c e  i n  t h e  o p e r a t i o n  o f  

t h e  t e s t  w h i c h  r e s u l t s  when t e s t  s a m p l e s  a r e  v e r y  v i s c o u s ,  

t e n d  t o  skin o v e r ,  t e n d  t o  s t r a t i f y ,  

s o l i d s .  I f ,  f o r  i n s t a n c e ,  a s l u d g e  

l a y e r s  w i l l  i n h i b i t  t h e  v o l a t i l a t i o n  

e v a p o r a t i o n  o f  t h e  l o w e r  l a y e r s  w i l l  
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o r  c o n t a i n  s u s p e n d e d  

i s  s t r a t i f i e d ,  t h s  u p p e r  

o f  t h e  l o w e r  l a v e r s .  The 

o c c u r  a t  t h e  n o r T a l  r a t e  



only when t h e  l o w e r  l a y e r s  a r e  i n  d i r e c t  c o n t a c t  w i t h  t h e  

a t m o s p h e r e .  A . m i x i n g  d e v i c e  cures t h i s  p r o b l e m .  S i n c e  t h e  

m o s t  p r e v a l e n t  f o r m s  o f  waste s t r e a m s  d e s t i n e d  f o r  l a n d  

d i s p o s a l  a r e  s l u d g e s  a n d  s e m i - s o l i d s ,  EPA b e l i e v e s  t h a t  

c l o s e d  c u p  t e s t e r s  s h o u l d  be e q u i p p e d  w i t h  a mixing d e v i c e .  

The c l o s e d  c u p  t e s t e r  w h i c h  s a t i s f i e s  t h e  a b o v e  r e q u i r e ­

m e n t s  is t h e  P e n s k y - M a r t e n s  Closed Cup T e s t e r .  T a b l e  3 

c o m p a r e s  t h i s  t e s t e r  w i t h  t h e  Tag C l o s e d  Cup t e s t e r  a n d  

d e m o n s t r a t e s  a v a i l a b l e  o p t i o n s .  T a b l e  4 - A S T M  S p e c i f i c a t i o n s  

a n d  H e a s u r e d  P e r f o r m a n c e  f o r  S e v e r a l  F l a s h  P o i n t  T e s t e r s  -
c o m p a r e s  d a t a  o n  r e p e a t a b i l i t y  a n d  r e p r o d ~ c i b i l i r y ~  A s  

i 

shown i n  t h i s  t a b l e ,  t h e r e  a r e  two t e s t e r s  t h a t  a r e  fairly 

r e p r o d u c i b l e ,  T h e  T a l i a g u e  a n d  t h e  P e n s k y - M a r t e n s  C l o s e d  Cup 

T e s t e r s  . - a 
J *  K u c h t a  in h i s  r e p o r t  t o  DOT4 n a d e  t h e  following 

r e c o m m e n d a t i o n s :  

A c c o r d i n g  t o  t h e  a v a i l a b l e  d a t a  i n  t h e  
l i t e r a t u r e ,  t h e  Tag c l o s e d  c u p  is s u i t ­
a b l e  f o r  d e t e r m i n i n g  f l a s h  p o i n t s  of 
l i q u i d s  o v e r  a t e m p e r a t u r e  r a n g e  f r o m  
a b o u t  220'F down t o  a t  l e a s t  O O F .  
A l t h o u g h  i t  is c u r r e n t l y  recommende,d 
f o r  d e t e r m i n a t i o n s  u p  t o  only l 7 4 O F ,  
ASTM C o m m i t t e e  (D-2 a n d  E-27) a re  
p r e s e n t l y  p r o p o s i n g  t h a t  t h e  nax imum 
t e m p e r a t u r e  be i n c r e a s e d  t o  200 '  o r  
2 2 0  O F  f o r  u s e  w i t h  l i q u i d s  h a v i n g  
a v i s c o s i t y  o f  4 c e n t i p o i s e  (100OF) 
o r  l e s s .  F o r  l i q u i d s  of  h i g h e r  
v i s c o s i t y  o r  h i g h e r  flash p o i n t s ,  
t h e  P e n s k y - M a r t e n s  c l o s e d  c u p  
i s  r e c o m m e n d e d .  H o w e v e r ,  o n e  c a n  
also e x t e n d  t h e  u s e  o f  the Tag t e s t e r  
t o  t h e  h i g h e r  viscosity l i q u i d s  by 
e m p l o y i n g  a lower h e a t i n g  r a t e  t h a n  
p r e s e n t l y  s p e c i f i e d .  A h e a t i n g  r a t e  

. 
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of l e s s  t h a n  O.S*F/min. o r  a rraximum 
t e m p e r a t u r e  d i f f e r e n c e  o f  5°F b e t w e e n  
t h e  b a t h  a n d  s a m p l e  h a v e  b e e n  found 
s u i t a b l e  for e x t e n d i n g  t h e  a p p l i c a ­
b i l i t y  of t h i s  t e s t e r  t o  t h i c k e r  f u e l s  
and o t h e r  h i g h l y  v i s c o u s  m a t e r i a l s .  

T h e s e  r e c o m m e n d a t i o n s  a r e  i n  o r d e r ,  e x c e p t  t h a t  u s i n g  

t h e  T a g  t e s t e r  for v e r y  viscous m a t e r i a l s  i s  n o t  s t a n d a r d  

p r a c t i c e .  . A g i t a t i o n  of t h e  l i q u i d  is n e c e s s a r y  i f  t h e  

l i q u i d  h a s  a v i c o s i t y  o f  45 S . U . S . *  o r  more a t  37.8OC ( 1 0 0 ° F ) 4 ,  

o r  i f  i t  c o n t a i n s  s u s p e n d e d  s o l i d s  o r  has a t e n d e n c y  t o  forn 
.._ 

I 

r 

a s u r f a c e  f i l m  d u r i n g  

h a s  b e e n  r ecommended  

o f  t h e  i n c o r p o r a t i o n  

t e s t i n g  p r o c e d u r e  o f  

A n o t h e r  p o s s i b l e  

t e s t i n g .  C o n s e q u e n t l y ,  t h e  P e c s k y - M a r t e n s  

a s  t h e  t e s t e r  f o r  i g n i t a b l e  l i q u i d s  b e c a u s e  

o f  a s t i r r i n g  d e v i c e  t o  h a n d l e  i h e  

s l u d g e s  and  s l u r r i e s .  

t e s t e r  i s  t h e  S e t a f l a s h  t e s t e r ,  w h i c h  

i s  a n  e l e c t r o n i c  a p p a r a t u s .  The S e t a f l a s h  t e s t e r  was i n v e s : i ­

g a t e d  a n d  f o u n d  t o  b e  a g o o d  means  o f  f l a s h  p o i n t  d e : e r m i n a t i o n ,  

a n d  t h u s  h a s  also b e e n  i n c l u d e d  in t h e  p r o p o s e d  r e g u l a : i o n s  

a s  a m e a n s  f o r  d e t e r m i n i n g  t h e  f l a s h  p o i n t  o f  i g n i t a b l e  

wastes.  The  S e t a f l a s h  c l o s e d  cup  t e s t e r  d e t e r m i n e s  f l a s h  

p o i n t s  b e t w e e n  0 a n d  110°C (32 a n d  23OOP) h a v i n g  a v i s c o s i t y  

l o w e r  t h a n  150 s t o k e s  a t  25O-C (77"F)t. F o r  l i q u i d s  a t  o r  

b e l o w  4 5  S.U.S. a t  100°F, t h e  a v e r a g e  o f  t h e  d u p l i c a t e  r e s u l t s  

o b t a i n e d  by t h e  same o p e r a t o r  on  d i f f e r e n t i g a p s  s h o u l d  be 

* S.U.S. means S a y b o l t  U n i v e r s a l  Seconds as d e t e r m i n e d  by t h e  
S t a n d a r d  M e t h o d  f o r  S a y b o l t  V i s c o s i t y  (ASTM 088-5 '6  a n d  may be 
d e t e r m i n e d  b y  t h e  Use o f t h e  S.U.S. c o n v e r s i o n  t a b l e s  
s p e c i f i e d  i n  ASTM t e s t  D2161-66 f o l l o v i n g  d e t e r m i n a t i o n  o f  
v i s c o s i t y  i n  a c c o r d a n c e  w i t h  t h e  p r o c e d u r e s  s p e c i f i e d  i n  t h e  
S t a n d a r d  H e t h o d  f o r  T r a n s p a r e n t  a n d  OFague L i q u i d s  ( A S T M -
D 4 4 5 - 6 5 ) .  

t Data o n  S e t a f l a s h  a v a i l a b l e  A S 3  03278-73. 
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considered suspect if they differ by more than 1.7"C (3°F); 

each of t w o  laboratories should not differ by 3.3"C(6'F)t. 

F o r  viscous liquids above 45 S . U . S .  at 37.8'C (100°F) or 

liquids with dispersed solids, duplicate results obtained by 

each of two laboratories should not differ by more  t5an 5°C 

( 9 " F ) f  Because this tester is relatively new, EPA asked one 

ASTM Committee for recommendations regarding it. The opinions 

were very positive from both government and industrizl members. 

It seems the tester can save a laboratory a substantial 

amount of !money if repetitive flash point determinations are 

needed, although the data for such savings w a s  not attainable. 

2 .  	 Ignitable Compressed Gas 

Since �PA has adopted the DOT definition for 

.. 


ignitable compressed gasses, the test neth.od specified in 

the DOT regulations has also been adopted. The A g e n c y  assumes ?> 

that this test protocol h a s  undergone t h e  required testing to 

determine its accuracy, reproducibility, detection lirnits, etc. 

. 
IV. 	 Comments Received on the Proposed Characteristic 2nd 


the Agency's Response to These Comments 


The Agency received over one-hundred comment letters 


and oral statements* addressing ignitability. Several of the 


commenters agreed with the Agency's proposed definition. The - ,  

large majority of comments, however, expressed some c o n c e r n  
. .. 

with-,theAgency's -ignitability characteristic. These c o m m e n i s  

' - k  EPA held five public hearings to receive comzent 
on the proposed hazardous waste regulations. The hezrings 
were held in New York City (2/7-9/1979), St.'Louis, Y o .  
(2/14-16/1979), Washington,'D.C. (2/20-22/1979), Denver, Co. 

(3/7-9/1979), San Francisco, Cal. (3/12-14/1979). 
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,, 

' n ave  b e e n  c a t e g o r i z e d  by either c o n t e n t  or t h e  p o r t i o n  of  t h e  

r e g u l a t i o n  a d d r e s s e d .  A d i s c u s s i o n  of  t h e s e  f o l l o w s :  

A. Comments on  I g n i t a b l e  L i q u i d s  

, 1. A ' l a r g e  m a j o r i t y  of t h e  c o z m e n t s  o b j e c t e d  t o  

t h e  A g e n c y ' s  p r o p o s e d  limit for i g n i t a b l e  l i q u i d s  

(140O F )  . 
" Many o f  t h e  c o m m e n t e r s  s u g g e s t e d  t h a t  EPA 

amend t h e  p r o p o s e d  r e g u l a t 2 o n s  a n d  a d o p t  DOT'S 

l i m i t  f o r  f l a m m a b l e  l i q u ' d s  ( 1 0 0 ' F ) .  T h e s e  i 

c o m m e n t e r s  a r g u e d  a s  f o l l o = s :  (1) t h e  h i g h e r  

f l a s h  p o i n t  l i m i t  c h o s e n  by :PA i s  n o t  j u s t i f i e d  

s i n c e  i t  i s  d o u b t f u l  w h e t h l - r  h i g h e r  t e m p e r a t u r e s  

w i l l  b e  e n c o u n t e r e d  d u r i z g  t h e  d i s p o s a l  o f  

( 2 )  p a s t  d r a f t s  of  t h e  i g z i t a b i l i t y  b a c k g r o u n d  

d o c u m e n t  l i s t  only two  l z a d f i l l  f i r e  i n c i d e n t s  
c 

in w h i c h  t h e  f i r s t  m a t e r i a l  i g n i t e d  was known 

a n d  in b o t h  i n c i d e n t s  the f l a s h  p o i n t  was l e s s  

t h a n  1 0 0 ° F ,  ( 3 )  t h e  DOT flash p o i n t  l i m i t  is 

b a s e d  on e x p e r i e n c e  a n d  h z s  p r o v i d e d  a d e q u a t e  

p r o t e c t i o n  a g a i n s t  i g n i z a b l e  h a z a r d s  in t h e  

p a s t ,  ( 4 )  t h e r e  is some question w h e t h e r  t h e  

8 1 4 0 ° F  E P A  f l a s h  p o i n t  will c a p t u r e  s i g . n i f i c a n t l y  

. m o t e  h a z a r d o u s  waste t h E n  t h e  1 0 0 ° F  D O T  f l a s h  

p o i n t ,  ( 5 )  E P A ' s  u s e  0 5  z d i f f e r e n t  flash p o i n t  

i l i m i t  f r o m  t h a t  e m p l o y e 6  37 DOT will c r e a t e  

, . \  

-25- 




-- 

confusion i n  complying  with DOT'S placarding, 

c o n t a i n e r i z a t i o n  and m a n i f e s t  r e q u i r e m e n t s  and, 

( 6 )  EPA's u s e  of  a d i f f e r e n t  flash p o i n t  g o e s  

a g a i n s t  t h e  s t a t e d  i n t e n t  o f  BCRA t o  i n t e g r a t e  

i t s  p r o v i s i o n s  w i t h  t h o s e  o f  D O T  a n d  o t h e r  

a g e n c i e s .  In n o n e  o f  t h e s e  c o m n e n t s  vas any 

s u p p o r t i n g  d a t a  p r e s e n t e d  f o r  c h a n g i n g  t h e  

flash p o i n t  l i m i t  t o  100'F. 

T h e  A g e n c y  d i s a g r e e s  w i t h  t h e s e  c o m m e n t s  f o r  

s e v e r a l  r e a s o n s .  As n o t e d  a b o v e ,  a n u a b e r  o f  E P A  

s t u d i e s  i n d i c a t e  t h a t  l a n d f i l l  t e m p e r a t u r e s  

f r e q u e n t l y  e x c e e d  t h e  l i n l t  o f  l O O * F  a d o p t e d  5 y  

DOT. T e m p e r a t u r e s  o f  a s  high a s  170,6*F(77"C) 

were e x p e r i e n c e d  a t  o r  n e a r  t h e  s u r f a c e  o f  t e s t  

l a n d f i l l  p l o t s .  T h e s e  r e c o r d e d  t e m p e r a t u r e s  

i n d i c a t e  t h a t  a f l a s h  p o i n t  l i m i t  higher than 

DOT's i s  j u s t i f i e d  b y  t h e  c o n d i t i o n s  l i k e l y  t o  

b e  e n c o u n t e r e d  d u r i n g  d i s p o s a l .  P u r t h e r a o r e ,  

DOT's 100°F f l a s h  p o i n t  l i n i t  d o e s  j o t  a p p e a r  t o  

t a k e  i n t o  a c c o u n t  a l l  of  t k e  h e a t  sources a v a i l a b l e  

t o  i g n i t a b l e  m a t e r i a l s  d u r i n g  t r a n s p o r t a t i o n  

a n d  s t o r a g e .  J.M. K u c h t a ,  e t  a l . ,  i n  a n  e a r l y  

D O T  s t u d y  l o ,  r ecommended  -... ' that  a f l a n m a b l e  

l i q u i d  b e  d e f i n e d  a s  o n e  w i t h  a flash p o i n t  

b e l o w  140°F .. . b e c a u s e  t e m p e r a t u r e s  o f  t h i s  

o r d e r  c a n  b e  e n c o u n t e r e d  d u r i n g  shiprent ..." 
I n d e e d ,  DOT's a d o p t i o n  o f  a 130"  t e s t  t e n p e r a t u r e  

i n  i t s  m e t a l  c o r r o s i o n  s t a n d a r d  i n  e f f e c t  c o n s t i ­

-26-
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t u t e s  a n  a c k n o w l e d g a e n t  t h a t  t e m p e r a t u r e s  o f  . .  . 

4, 	 g r e a t e r ' t h a n  looo�' a r e  l i k e l y  t o  be e n c o u n t e r e d  

d u r i n g  t r a n s p o r t a t i o , n  a n d  s t o r a g e  (49 CFR 173.240). 

T h e  A g e n c y  d i s a g r e e s  w i t h  t h e  s t a t e m e n t  t h a t  

t h e  D O T  r e q u i r e m e n t  has i n  t h e  p a s t  p r o v i d e d  

a d e q u a t e  p r o t e c t i o n  a g a i n s t  f i r e  i n c i d e n t s  

d u r i n g  t r a n s p o r t a t i o n  a n d  s t o r a g e .  T h e  Agency  

r e v i e w e d  t h e  N F P A  f i l e s  a n d  f o u n d  t h a t  18 p e r c e n t  

o f  t h e  f i r e s  in t h e  " s t o r a g e  p r o p e r t y "  c a t e g o r y ;  

13 p e r c e n t  o f  t h e  f i r e s  i n  t h e  " t r a n s p o r t a t i o n  

v e h i c l e ,  s t r u c t u r e "  c a t e g o r y ;  a n d  18  p e r c e n t  of 

t h e  f i r e s  i n  t h e  " o p e n - f i e l d - d u m p "  c a t e g o r y  w e r e  

s t a r t e d  by m a t e r i a l s  o r  w a s t e s  w i t h  f l a s h  p o i n t s  

g r e a t e r  t h a n  1 0 0 ° F  ( T a b l e  5 a n d  6 ) .  T h i s  d a t a l 7  

t e n d s  t o  d e m o n s t r a t e  t h a t  l i q u i d s  w i t h  f l a s h  

p o i n t s  g r e a t e r  t h a n  lOO'F  p r e s e n t  a s i g n i f i c a n t  

i g n i t a b i l i t y  h a z a r d .  

The A g e n c y  a c k n o w l e d g e s  t h a t  i t s  d a m a g e  

f i l e s  show only two l a n d f i l l  f i r e s  in w h i c h  t h e  

" f i r s t  m a t e r i a l  i g n i t e d "  was known and t h a t ,  in 

b o t h  c a s e s ,  t h e  f l a s h  p o i n t s  were l e s s  t h a n  100'F. 

However, t h e  Agency c o n s i d e r s  t h i s  i r r e l e v a n t  be­

c a u s e  i t  h a s  n e v e r  s t u d i e d  l a n d f i l l  f i r e s .  

S i m i l a r l y ,  i n d u s t r i a l  a n d  L n s u r a n c e  c o m p a n i e s  
i 


r a r e l y  i n v e s t i g a t e  t h e  c a u s e s  o f  l a n d f i l l  f i r e s  

b e c a u s e  s u c h  f i r e s  r a r e l y  r e s u l t  in a " l a r g e  

l o s s . "  T h e  a v a i l a b l e  d a t a  f r o m  N F P A ,  i n d e x e d  in 



Table 3,inevertheless shows that wastes with 


flash points over 100°F d o  present a landfill fire 


problem. 


T h e  Agency does not believe that i t s  use of 

a flash point limit different from that employed 

by DOT will cause undue confusion to the regulated 

community or interfere with DOT's placarding, 

containerization and manifest requirements. The 

term "ignitability" was selected to minimize any 

confusion to the regulated community since this 

community is already familiar with the terms 

"flammable" and "combustible," EPA's RCRA regu­

lations impose essentially no new placarding or 

containerization requirements for the trans­

portation and storage o f  ignitable hazardous 

wastes other than those already inposed by DOT. 

The most significant new shipping requirement 

imposed by the R C R A  regulations is that transpor­

ters of ignitable wastes comply with the manifest 

requirement but this requirement is capable 

of being easily integrated with DOT's own ship­

ping paper requirements. Furthermore, the tests 

which generators are required to conduct under 

the RCRA regulations are the same tests required 
. .under the DOT regulations. 
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While the A g e n c y  a c k n o w l e d g e s  that main­

t a i n i n g  c o n s i s t e n c y  b e t w e e n  i t s  S e c t i o n  3001 

r e g u l a t i o n s  a n d  t h o s e  of DOT is a d e s i r a b l e  

g o a l ,  i t  d o e s  n o t  b e l i e v e  t h a t  s u c h  c o n s i s t e n c y  

s h o u l d  b e  a c h i e v e d  a t  a s a c r i f i c e  o f  e n v i r o n m e n t a l  

p r o t e c t i o n .  L o w e r i n g  I t s  f l a s h  point l i n l t  t o  

1 0 0 ° F  w o u l d  e x c l u d e  f rom r e g u l a t i o n  wastes  

w h i c h  p r e s e n t  a r e a l  h a z a r d .  C o n g r e s s  e x p l i c i t l y  

c o n t e m p l a t e d  s u c h  d i s a g r e e m e n t  b e t w e e n  � P A  

a n d  DOT when i t  p r o v i d e d  a t  S e c t i o n  3003 of 

RCRA t h a t  t h e  A d m i n i s t r a t o r  " i s  a u t h o r i z e d  

t o  make r e c o m m e n d a t i o n s  t o  t h e  S e c r e t a r y  o f  

T r a n s p o r t a t i o n  r e s p e c t i n g  t h e  r e g u l a t i o n  o f  

.. h a z a r d o u s  w a s t e  u n d e r  t h e  H a z a r d o u s  X a t e r i a l s  

T r a n s p o r t a t i o n  A c t  a n d  f o r  a d d i t i o n  o f  m a t e r i a l s  

t o  b e  c o v e r e d  by s u c h  A c t . "  

A n u m b e r  of  c o G m e n t e r s  a r g u e d  t h a t  EPA's 

d e f i n i t i o n  o f  i g n i t a b l e  was t e  c o u l d  b e  m a d e  

c o n s i s t e n t  w i t h  DOT's r e g u l a t i o n s  by a d o p t i n g  

b o t h  DOT's d e f i n i t i o n  of  f l a m m a b l e s  (F.F. 100'F) 

a n d  DOT's d e f i n i t i o n  of c o m b u s t i b l e s  (F.P. lOO'F 

- Z O O O F )  a n d  i n c l u d i n g  b o t h  c a t e g o r i e s  w i t h i n  

E P A ' s  i g n i t a b l e  waste  c l a s s i f i c a t i o n .  

EPA o r i g i n a l l y  c o n s i d e r e d  c o n t r o l l i n g  w a s t e s  

w i t h  a f l a s h  p o i n t  of up t o  200°F. However, t h e  

A g e n c y  c o n c l u d e d  t h a t ,  e v e n  t h o u g h  s u c h  wastes 

1
/ m i g h t  p r e s e n t  a h a z a r d  o n c e  i g n i t e d ,  w a s t e s  w h i c h  

- a r e  e a s i l y  i g n i t e d  u n d e r  c o n d i t i o n s  e n c o u n t e r e d  
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d u r i n g  t r a n s p o r t a t i o n ,  s t o r a g e ,  a n d  d i s p o s a l  p r e s e n t  

the  g r e a t e r  d a n g e r .  T h e r e f o r e  t h e  Agency  e l e c t e d  

n o t  t o  c o n t r o l  was tes  w i t h  a f l a s h  p o i n t  o f  u p  t o  

200°F u n d e r  S u b t i t l e  C o f  BCRA a n d  b e l i e v e s  

t h a t  t o  c o n t r o l  s u c h  was tes  w o u l d  c r e a t e  an 

a d d i t i o n a l  b u r d e n  a n d  expense t o  t h e  r e g u l a t e d  

c o m m u n i t y ,  w h i c h  is n o t  j u s t i f i e d  s o l e l y  b y  

c o n s i d e r a t i o n s  o f  c o n s i s t e n c y .  

" -.
One c o m m e n t e r  s u g g e s t e d  t h a t  t h e  A g e n c y  d e v e l o p  

a t w o - t i e r  s y s t e m  f o r  d e f i n i n g  i g n i t a b l e  l i q u i d s  

b y  a d o p t i n g  t h e  DOT f l a m n a * D l e  c a t e g o r y  for w a s t e s  

w i t h  f l a s h  p o i n t s  l e s s  t h a n  100°F a n d  a d d i n g  a 

c o m b u s t i b l e  c a t e g o r y  f o r  was tes  w i t h  f l a s h  p o i n t s  

f r o m  100°F t o  140°F. The p r i m a r y  j u s t i f i c a t i o n  

g i v e n  f o r  t h i s  t w o - t i e r  s y s t e m  w a s  t h e  a s s e r t i o n  i 

t h a t  t h e  140" t e m p e r a t u r e  s p e c i f i e d  i n  t h e  

i g n i t a b i l i t y  f l a s h  p o i n t  l i m i t  might b e  a p p l i c a b l e  

t o  t h e  d i s p o s a l  o f  w a s t e s  i n  l a n d f i l l s  b u t  n o t  t o  

t r a n s p o r t a t i o n  of wastes .  No d a t a  was p r e s e n t e d  

in s u p p o r t  of t h i s  a s s e r t i o n .  

The Agency  d i s a g r e e s  w i t h  t h i s  comment  f o r  

two r e a s o n s .  F i r s t ,  a s  n o t e d  a b o v e ,  t h e  D O T  

f l a s h  p o i n t  l i m i t  o f  100°F d o e s  n o t  t a k e  i n t o  

a c c o u n t  t h e  full r a n g e  o f  t e m p e r a t u r e s  l i k e l y  

t o  b e  e n c o u n t e r e d  d u r i n g  t h e  t r a n s p o r t a t i o n  o f  

th a z a r d o u s  wastes. J.M. K u c h t a ,  e t  al., in a n  

e a r l y  D O T  s t u d y ,  r e c o m m e n d e d  t h a t  DOT a d o p t  a 

- 3 4 - 




f l a s h  p o i n t  l i m i t  o f  140'F f o r  f l a m m a b l e  l i q u i d s  

I
i 

" 

\ 

* 

( 

b e c a u s e  t e m p e r a t u r e s  o f  t h i s  order can be 

e n c o u n t e r e d  d u r i n g  t r a n s p o r t a t i o n .  S e c o n d ,  

e r e c t i n g  a t w o - t i e r  s y s t e m  in w h i c h  s o m e  wastes 

were r e g u l a t e d  f o r  p u r p o s e s  o f  d i s p o s a l  b u t  not 

f o r  p u r p o s e s '  of t r a n s p o r t a t i o n  w o u l d  n o t  b'e 

c o m p a t i b l e  with t h e  h a z a r d o u s  w a s t e  m a n a g e m e n t  

s y s t e m  m a n d a t e d  by  t h e  Act a n d  t h e  r e g u l a t i o n s .  

The A c t  e n v i s i o n s  a n d  t h e  r e g u l a t i o n s  r e q u i r e  a 

c o m p r e h e n s i v e  " c r a d l e - t o - g r a v e "  , m a n a g e m e n t  

c o n t r o l  s y s t e m  w h i c h  t r a c k s  h a z a r d o u s  w a s t e  

f r o m  i t s  p o i n t  o f  g e n e r a t i o n  t o  u l t i m a t e  d i s p o s a l .  

P i ecemea l  r e g u l a t i o n  of  c a s t e  f o r  d i s p o s a l  p u r p o s e s  

w o u l d  b e  a d n i n i s t r a t i v e l p  i n f e a s i b l e  a n d  n o t  i n  

a c c o r d a n c e  w i t h  t h i s  s y s t e m .  

S e v e r a l  c o n m e n t e r s  p o i n t e d  o u t  t h a t  u n d e r  DOT'S 

r e g u l a t i o n s ,  " c o m b u s t i b l e "  l i q u i d s  p a c k e d  i n  

c o n t a i n e r s  o f  1 1 0  g a l l o n s  o r  l e s s  a r e  e x e m p t e d  

f r o m  D O T ' S  p l a c a r d i n g ,  c o n t a i n e r i z a t i o n ,  e t c .  

r e q u i r e m e n t s .  These c o n n e n t e r s  a r g u e d  t h a t  s i n c e  

EPA i n t e n d s  t o  r e g u l a t e  110 g a l l o n  q u a n t i t i e s  o f  

" c o m b u s t i b l e "  l i q u i d s  w i t h  f l a s h  p o i n t s  i n  t h e  

r a n g e  1 0 0 ° F  - 140°F, c o n f u s i o n  w i l l  r e s u l t .  

The Agency  b e l i e v e s  t h a t  any c o n f u s i o n  

c a u s e d  by t h e  A g e n c y ' s  r e g u l a t i o n  o f  110 g a l l o n  

q u a n t i t i e s  of D O T  d e f i n e d  c o m b u s t i b l e s  w i l l  b e  

m i n i m a l .  Most g e n e r a t o r s  who s h i p  i n  less t h a n  

110 g a l l o n  q u a n t i t i e s  will p r o b a b l y  fit w i t h i n  

;3 5 - 


c 



the Agency's "small generttar exemption" and will 

thus not be subject to an? ZPA-imposed shipping 

requirements. It should z o =  cause any undue 

confusion t o  require generezors who ship'in less 

than 110 gallon quantities jut d o  not fit witsin 

the "small generator exemitlon" to observe DOT 

placarding, etc. requiremenrs. 

Several commenters proposed that the Agency 

0 

0 

eliminate the inconsistency between its ignitable 


standard and DOT'S flamma5lt and combustible stan­


dards by petitioning DOT to raise its flash point 


limit for flammable liquifs to 140'F. The 


Agency has requested DOT zo change its flash 
. .  . 

point limit for flammable 15quids to 140°F, but 

DOT refused. 


Some commenters expressed concern that the 


Agency's ignitability deflnltion would include 


waste fuel oils which could be burned as fuel 


oil and thus put to a beneflcial re-use. The 


regulations promulgated today will not include 


waste oils which are beneficially reused 'or 


reclaimed. Waste fuels w'zizh are put to bene­


ficial re-use will thus not be regulated a s  

hazardous. 


One commenter argued that t k e  autoignition 

temperature is a better mrzsure of the hazard 


presented by liquid waste rtan the flash point. 
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This comment  has been a d e q u a t e l y  r e s p o n d e d  t o  
,/-- ,, 

;, a b o v e  and n e e d s  no f u r t h e r  r e s p o n s e  h e r e .  

2 .  	 A ' n u m b e r  of comment s  o b j e c t e d  t o  t h e  p r o p o s e d  t e s t  

p r o t o c o l s  f o r  t h e  l g n f t a b i l i t p  f l a s h  p o i n t  l i m i t  (140°F). 

O S e v e r a l  c o m m e n t e r s  a r g u e d  t h a t  an o p e n  c u p  f l a s h  p o i n t  

a n a l y s i s  b e t t e r  s i m u l a t e s  l a n d f i l l  c o n d i t i o n s  a n d  is 

t h e r e f o r e  a b e t t e r  m e a s u r e  of t h e  h a z a r d  p r e s e n t e d  b y  

l i q u i d  l g n i t a b l e s  t h a n  a c l o s e d  c u p  f l a s h  p o i n tf 

analysis. 

The A g e n c y  d o e s  n o t  d i s a g r e e  t h a n  a n  o p e n  c u p  

a n a l y s i s  c a n  s i m u l a t e  l a n d f i l l  c o n d i t i 7 o n s .  H o w e v e r ,  

a s  n o t e d  a b o v e ,  t h e  c l o s e d  cup t e s t e r  was s e l e c t e d  

b e c a u s e  i t  s i m u l a t e s  t h e  m o s t  d a n g e r o u s  t y p e  o f  

h a z a r d o u s  was te  

w h e r e  i g n i t a b l e  

s p a c e  s u c h  as a 

t o  a l a n d f i l l .  

was s e l e c t e d  i s  

s i t u a t i o n  -- t h a t  i s ,  t h e  s i t u a t i o n  

l i q u i d  v a p o r s  c o l l e c t  i n  a c o n f i n e d  

s t o r a g e  a r e a  a r  a s t ' r u c t u r e  a d j a c e n t  

A n o t h e r  r e a s o n  t h e  c l o s e d  c u p  t e s t e r  

t h a t  t h e  o p e n  c u p  t e s t e r  d o e s  n o t  

g i v e  r e s u l t s  w h i c h  a r e  as r e p r o d u c i b l e  a s  t h o s e  of  t h e  


c l o s e d  cup t e s t e r .  


S e v e r a l  c o m m e n t e r s  a g r e e d  w i t h  t h e  u p p e r  f l a s h  p o i n t  


l i m i t  o f  140'F using t h e  c l o s e d  c u p  m e t h o d  b u t  a l s o  


u r g e d  t h e  Agency  t o  i n c l u d e  an  o p t i o n a l  l i m i t  o f  


1 0 0 ° F  u s i n g  the o p e n  c u p  n e t h o d .  T h e  b a s i s  � o r  


. t h i s  s u g g e s t i o n  w a s  t h a t  sone  r e f e r e n c e  b o o k s  only 

p r e s e n t  o p e n  c u p  d a t a ,  

The A g e n c y  d i s a g r e e s  w i t h  t h e s e  c o m m e n t e r s  o n  two  

c o u n t s .  F i r s t ,  m o s t  r e f e r e n c e  books l i s t  f l a s h  p o i n t s  
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only f o r  p u r e  s u b s t a n c e s  a n d  sinple mixtures .  Waste 
i 


streams are c o m p l e x  m i x t u r e s  whose f l a s h  p o i n t s  c a n  only 
,t 

be a s c e r t a i n e d  b y  t e s t i n g  a n d  n o t  by c o n s u l t i n g  a 

r e f e r e n c e  book .  S e c o n d l y ,  a l i q u i d  r e s t e d  i n  a c l o s e d  

c u p  t e s t e r  g e n e r a l l y  f l a s h e s  at a l o w e r  t e m p e r a t u r e  

t h a n  the same l i q u i d  t e s t e d  i n  a n  o p e n  c u p .  Conse ­

q u e n t l y ,  i f  t h e  Agency were t o  p r e s c r i b e  a n  o p t i o n a l  

o p e n  c u p  f l a s h  p o i n t  l i n i t  e q u i v a l e n t  t o  i t s  c l o s e d  

c u p  f l a s h  p o i n t  l i m i t ,  t h a t  l i m i t  w o u l d  o f  n e c e s s i t y  

be h i g h e r  t h a n  t h e  c l o s e d  c u p  l i m i t .  U n f o r t u n a t e l y ,  

t h e  Agency h a s  n o t  d i s c o v e r e d  a n  a p p r o p r i a t e  means 

of  . e q u a t i n g  t h e  two t y p e s  o f  t e s t e r s .  

3 .  A n u m b e r  o f  c o m m e n t e r s  a r g u e d  t h a t  t h e  i g n i t a b i l i t y  

c h a r a c t e r i s t i c  i m p r o p e r l y  i n c l u d e s  many l i q u i d  wastes  

s u c h  as w i n e ,  l a t e x  p a i n t  and o t h e r  w a t e r  b o r n e  c o a t i n g s  (\ 
I 

w h i c h  c o n t a i n  l o w  c o n c e n t r a t i o n s  o f  v o l a t i l e  o r g a n i c s  

s u c h  as a l c o h o l  a n d  w i l l  c o n s e q u e n t l y  e x h i b i t  f l a s h  points 

b e l o w  1 0 0 ° F  b u t  w i l l  not s u s t a i n  c o n b u s t i o n  b e c a u s e  o f  

t h e  h i g h  p e t c e n t a g e  of  w a t e r  p r e s e n t .  T h e s e  c o m m e n t e r s  

u r g e d  t h a t  t h e  r e g u l a t i o n s  s h o u l d  e i t h e r  s p e c i f i c a l l y  

e x e m p t  s u c h  wastes  o r  t h a t  t h e  t e s t  for i g n i t a b i l i t y  

s h o u l d  be e x p a n d e d  t o  i n c l u d e  a l t e r n a t i v e  t e s t  m e t h o d s  

s u c h  as t h e  B r i t i s h  C o m b u s t i b i l i t y  T e s t  o r  t h e  ASTN 

Wick  Test w h i c h  m e a s u r e  t h e  a b i l i t y  o f  m a t e r i a l s  t o  

s u s t a i n  c o m b u s t i o n .  T h e s e  c o n m e n t e r s  p o i n t e d  o u t  t h a t  

D O T  c u r r e n t l y  e x c l u d e s  f r o m  i t s  f l a m m a b l e  c a t e g o r y  

a q u e o u s  solutions c o n t a i n i n g  24 p e r c e n t  o r  less a l c o h o l  

by v o l u m e .  
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T h e  Agency g e n e r a l l y  a g r e e s  with the concern$ 

expressed by  t h e s e  c o m m e n t e r s .  E o w e v e r ,  p r o b l e m s  d o  

e x i s t  i n  f o r m u l a t i n g  a n  a c c e p t a b l e  s o l u t i o n .  The  Agency 

h a s  at p r e s e n t  no  d a t a  w h i c h  i d e n t i f i e s  t h e  r e l a t i o n ­

s h i p  b e t w e e n  t h e  c o n c e n t r a t i o n  l e v e l s  o f  v o l a t i l e  o r g a n i c s  

in a q u e o u s  s o l u t i o n s  a n d  t h e  e s t a b l i s h e d  flash p o i n t  o f  

140'F. C o n s e q u e n t l y ,  t h e  A g e n c y  has o p t e d ,  f o r  t h e  

t i m e  b e i n g ,  t o  use a n  e x c l u s i o n  s i m i l i a r  t o  t h a t  

p r e s c r i b e d  b y  DOT a n d  e x e m p t  fron t h e  i g n i t a b i l i t y  

c h a r a c t e r i s t i c  a q u e o u s  s o l u t i o n s  w i t h  a l c o h o l  c o n c e n t r a ­

-t i o n s  o f  l e s s ' t h a n  2 4  p e r c e n t  by v o l u m e .  T h i s  e x c l u s i o n  

w i l l  remove f r o m  t h e  i g n i t a b i l i t p  c h a r a c t e r i s t i c  s u c h  

t h i n g s  as w i n e  and  l a t e x  p a i n t  w h i c h  f l a s h  a t  l e s s  t h a n  

1 0 0 ° F  but w i l l  n o t " s u s t a i n  c o m b u s t i o n .  The  Agency w i l l  

u n d e r t a k e  a d d i t i o n a l  work  t o  d e t e r n i n e  v h e t h e r  t h i s  

a l c o h o l / w a t e r  l i m i t  i s  s u f f i c i e n t  o r  w h e t h e r  a n o t h e r  

limit is m o r e  a p p r o p r i a t e .  Once  d e v e l o p m e n t  of t h e  

B r i t i s h  C o m b u s t i b i l i t y  T e s t  a n d  the ASTM Wick T e s t  is 

, 


I' 

c o m p l e t e d ,  t h e  Agency  w i l l  a l s o  e v a l u a t e  t h e s e  two 

p r o p o s e d  s u p p l e m e n t a l  t e s t  m e t h o d s  t o  d e t e r m i n e  w h e t h e r  

they can b e  u s e d .  

4. One c o m m e n t e r  s u g g e s t e d  t h a t  the T a g  C l o s e d - C u p  

T e s t e r  (ASTM m e t h o d  D-56) b e  i n c l u d e d  i n  t h e  r e g u l a t i o n s  

a s  a n  e q u i v a l e n t  m e t h o d s  i n  t e s t i n g  i g n i t a b l e  l i q u i d s .  

The c o m m e n t e r  a r g u e d  t h a t  s i n c e  t h i s  n e t h o d  was a l l o w e d  

by D O T  to t e s t  i g n i t a b l e  l i q u i d s ,  � P A  s h o u l d  a l s o  allow 

t h i s  m e t h o d  i n  o r d e r  t o  a v o i d  n e e d l e s s  d u p l i c a t e  t e s t i n g .  
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The Agency  h a s  n o t  d e s i g n a t e d  t h e  T a g  C l o s e d  Cup 

T e s t e r  a s  an a c c e p t a b l e  t e s t e r  b e c a u s e  t h e  Tag C l o s e d  

Cup T e s t e r  d o e s  n o t  i n c o r p o r a t e  a s t i r r e r  and  t h u s  i s  

n o t  s u i t a b l e  for t e s t i n g  w a s t e s  w h i c h  a r e  v e r y  v i s c o u s ,  

s k i n  o v e r ,  t e n d  t o  s t r a t i f y  o r  c o n t a i n  s u s p e n d e d  s o l i d s .  

S i n c e  m o s t  l i q u i d  w a s t e s  a r e  e x p e c t e d  t o  b e  i n  s l u d g e  

o r  s e m i - s o l i d  f o r m ,  t h e  u s e f u l n e s s  o f  t h e  T a g l i a g u e  

C l o s e d  Cup T e s t e r  was j u d g e d  t o  b e  l i m i t e d .  T h e  r e g u l a ­

t e d  c o m m u n i t y  i , s ,  h o w e v e r ,  s t i l l  f r e e  t o  d e m o n s t r a t e  

u n d e r  t h e  p r o c e d u r e s  p r o v i d e d  i n  9 9 2 6 0 . 2 0  a n d  2 6 0 . 2 1  t h a t  

t h e  T a g  T e s t e r  i s  e q u i v a l e n t  t o  t h e  s p e c i f i e d  m e t h o d s .  

5 .  	 One c o m m e n t e r  a r g u e d  t h a t  a n  I g r i i t a b l e  w a s t e  

s h o u l d  s i m p l y  b e  d e f i n e d  a s  a w a s t e  t h a t  is S e i n g  

h a n d l e d  a t  a t e m p e r a t u r e  g r e a t e r  t h a n  i t s  f l a s h  p o i n t .  

T h e  Agency  d i s a g r e e s  w i t h  t h e  c o m m e n t e r .  T h e  

c o m m e n t e r ' s  p r o p o s e d  d e f i n i t i o n  wou ld  make t h e  h a z a r d ­

o u s n e s s  o f  a g i v e n  w a s t e  e n t i r e l y  d e p e n d e n t  o n  t h e  

h a n d l i n g  t h a t  w a s t e  was  g e t t i n , g  a t  a p a r t i c u l a r  m o m e n t .  

S u c h  a h i g h l y  v a r i a b l e  d e f i n i t i o n  o f  h a z a r d o u s  w a s t e  

w o u l d  make  i d e n t i f i c a t i o n  o f  i g n i t a b l e  w a s t e s  a n d  

e n f o r c e m e n t  o f  t h e  r e g u l a t i o n s  i m p o s s i b l e .  

B .  Comments on I g n i t a b l e  S o l i d s  

1. 	 A l a r g e  n u m b e r  o f  c o m m e n t e r s  d i s a g r e e d  w i t h  t h e  

p r o p o s e d  d e f i n i t i o n  f o r  s o l i d  i g n i t a b l e  w a s t e s .  Nany 

c o m m e n t e r s  a r g u e d  - t h a t  t h e  d e f i n i t i o n  as p r o p o s e d  c o u l 2  

b e  c o n s t r u e d  t o  i n c l u d e  many n o n - h a z a r d o u s  m a t e r i a l s  s u c h  

a s  b a r k ,  wood c h i p s ,  w a s t e p a p e r ,  c o r r u g a t e d  b o x e s ,  t i r e s ,  

g r a s s ,  e t c .  a n d  s u g g e s t e d  t h a t  t h e  d e f i n i t i o n  b e  r e v i s e d  I 



I 

t o  make c l e a t  t h a t  t h i s  result was n o t  i n t e n d e d .  Some 
,--. 

o f  t h e  c o m n e n t e r s  ' s u g g e s t e d  t h a t  the definition be 

c l a r i f i e d  by e l i n i n a t i n g  t h e  p h r a s e  " o r  when  i g n i t e d  

b u r n s  so  v i g o r o u s l y  a n d  p e r s i s t e n l y  a s  t o  c a u s e  a 

h a z a r d  d u r i n g  managemen t . "  O t h e r s  s u g g e s t e d  c h a n g i n g  

" o r  when i g n i t e d  burns  s o  v i g o r o u s l y  a n d  p e r s i s t e n t l y  

as  t o  c r e a t e  a h a z a r d  d u r i n g  i t s  m a n a g e m e n t "  t o  "and­
when  i g n i t e d  b u r n s  so  v i g o r o u s l y  . ." 

As i n d i c a t e d  earlier, t h e  Agency has no i n t e n t i o n  

of ' d e s i g n a t i n g  such t h i n g s  a s  w a s t e  p a p e r ,  saw d u s t ,  

e t c .  as h a z a r d o u s .  I t  i s  o n l y  i n t e r e s t e d  i n  d e s i g n a t ­

i n g  s o l i d s  w h i c h  a r e  l i a b l e  t o  c a u s e  f i r e s  through 

f r i c t i o n ,  a b s o r p t i o n  o f  n o i s t u r e ,  c t c  a s  h a z a r d o u s .  

S u c h  s o l i d s  a r e  t h e r m a l l y  u n s t a b l e  and w i l l  o f t e n  f i t  
I 

i i 

i 	 w i t h i n  t h e  r e a c t i v e ' c l a s s i f i c a t i o n  a s  well as t h e  i g n i t ­

a b l e  c l a s s i f i c a t i o n .  To r e f l e c t  t h i s  i n t e n t i o n ,  the 

A g e n c y  h a s  a m e n d e d  i t s  f i n a l  r e g u l a t i o n  b y  c h a n g i n g  " o r  

w h e a  i g n i t e d  buras so  v i g o r o u s l y  ..." t o  "and- when 

i g n i t e d  burns s o  v i g o r o u s l y  ..." T h i s  l a n g u a g e  makes 

c l e a r  t h a t  t h e  Ag'ency  d o e s  n o t  c o o s i d e r  m a t e r i a l s  w h i c h  

s i m p l y  b u r n  v i g o r o u s l y  s u c h  as w a s t e p a p e r  t o  b e  h a z a r d o u s .  

2. S e v e r a l  comnenters a r g u e d  t h a t  t h e  d e f i n i t i o n  as 

p r o p o s e d  was t o o  v a g u e  and d i d  n o t  p r o v i d e  t h e  g e n e r a t o r  

w i t h  e n o u g h  g u i d a n c e  f o r  d e t e r n i a f n g  whether o r  n o t  h i s  

waste  was i g n i t a b l e .  These c o n a e n t e r s  w e n t  o n  t o  

r ecommend  t h a t  a =ore s p e c i f i c  t e s t  b e  e s t a b l i s h e d  f o r  

s o l i d  i g n i t a b l e s .  
/ I
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The Agency c o n s i d e r s  t he  p r o s e  d e f i n i t i o n  of solid 

-l g n i t a b l e s  t o  be s u f f i c i e n t l y  s p e c i f i c  t o  e n a b l e  t h e  

g e n e r a t o r  t o  d e t e r m i n e  w h e t h e r  o r  not h i s  w a s t e  is 

hazardous  u n d e r  t h e  r e g u l a t i o n s .  Y o s t  g e n e r a t o r s  w h o s e  

s o l i d  wastes  are d a n g e r o u s  d u e  t o  t h e i r  i g n i t a b i l i t y  

will be well aware o f  this p r o p e r t y  since i g n i t a b l e  

s o l i d  wastes  p r e s e n t  s p e c i a l  p r o b l e r s  i n  h a n d l i n g ,  

s t o r a g e  and t r a n s p o r t .  I t  w i l l  o o l p  b e  r a r e  i n s t a n c e s '  

t h a t  a g e n e r a t o r  w o u l d  be u n s u r e  o f  t h e  i g n i t a b l l i t y  

o f  h i s  s o l i d  w a s t e  o r  u n a b l e  t o  a s s e s s  w h e t h e r  t h e  

w a s t e  f i t s  t h e  p r o s e  d e f i n t i o n .  C n f o r t u n a t e l y ,  a s  

n o t e d  a b o v e ,  no t e s t  nethods h a v e  b e e n  a d e q u a t e l y  

d e v e l o p e d  w h i c h  a d e q u a t e l y  m e a s u r e  t h e  i g n i t a b i l i t y  

h a z a r d  p r e s e n t e d  by . ..s o l i d  wastes.  T h e r e f o r e  u n t i l  

an a d e q u a t e  t e s t  m e t h o d  is d e v e l o p e d ,  t h e  Agency  

w i l l  c o n t i n u e  t o  u s e  a p r o s e  d e f i n i t i o n  f o r  n o n - l i q u i d  

i g n i t a b l e  s 

3 .  S e v e r a l  c o m m e n t e r s  p o i n t e d  o u t  t h a t  t h e  p r o p o s e d  

d e f i n i t i o n  c l a s s i f y  slags f r o m  r e f i n i n g  o p e r a t i o n s  

as h a z a r d o u s  o n  t h e  b a s i s  of  t h e i r  r e t a i n e d  h e a t .  

T h e s e  c o r n m e n t e r s  a r g u e d  t h a t  i n c l u s i o n  o f  t h e s e  

slags a s  i g n i t a b l e  was o u t s i d e  t h e  i n t e n t  o f  C o n g r e s s  . 

a n d  s u g g e s t e d  t h a t  t h e  r e g u l a t i o n  be m o d i f i e d  t o  

e x c l u d e  s l a g s .  

I n  p r o p o s l n g  t h e  n o n - l i q u i d  ( s o l i d )  i g n i t a b l l l t y  

d e f i n i t i o n ,  t h e  Agency  was c o n c e r n e d  w i t h  wastes s u c h  

a s  s l a g s  which r e t a i n  a c o n s i d e r a b l e  a n o u n t  of h e a t  

and w h i c h ,  i f  p l a c e d  i n  a l a n d f i l l ,  c o u l d  p r e s e n t  
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,7-­ a p r o b l e m  by raising t h e  temperature of other wastes 

to their flash p o i n t s .  However, in re-evaluating 

this class of wastes, the Agency believes that these 

wastes are produced in s u c h  high volume that they 

would never end up in a sanitary landfill and present 

the problem as described in the above scenario. 

Therefore, the Agency has amended the regulation by 

deleting the following phrase "...or retained heat 

f r o m  manufacturing or processing,' 

-

C. Comments on Ignitable Gases 


1. One commenter suggested that the term "ignitable 

compressed gases" be changed to "flaaaable compressed 

g a s "  a s  defined by DOT in 4 9  CFR 173,300 ( b ) .  

The term "ignicable" has been used by the Agency 

to maintain consistency with the r e s t  of the Agency's 

fgnitability definition. It should be clear frorn the 


definition that, insofar as compressed gases are 


concerned, the Agency's use of "ignitable" and DOT'S 


use of "flammable" are indistinguishable. Therefore, 


there is no need to modify the final. regulation as 


suggested by the commenter. 


2 .  One commenter recommended that ignitable com­

. pressed gases be excluded f r o m  the d e f i n i t i o n  of 

ignitable w a s t e  since the main h a z a r d  presented by. 
gases o c c u r s  d u r i n g  transpotation. 

The Agency disagrees with t h i s  commentsr. A n  

ignitable contained gas, with pressure greater than 
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4 0  lbs. p e r  sq, i n c h ,  c o u l d  p r e s e n t  a danger t o  

human health and the e n v i r o n m e n t  t h r o u g h  t h e  l e a k i n g  

o r  r u p t u r e  o f  t h e  c o n t a i n e r  d u r i n g  h a n d l i n g  o r  

d i s p o s a l ,  as well a s  d u r i n g  t r a n s p o r t a t i o n .  

D *  -Comments  on I g n i t a b l e  O x i d i z e r s  

1. One c o m m e a t e r  r e q u e s t e d  f u r t h e r  c l a r i f i c a t i o n  on  

t h e  d e f i n i t i o n  of  o x i d i z e r .  

49  C F R  173 .151  d e f i n e s  an oxidizer a s  'a 

s u b s t a n c e  s u c h  a s  c h l o r a t e ,  p e r m a n a n g a n a t e ,  inorganic 

p e r o x i d e ,  n i t r o  c a r b o  n i t r a t e ,  o r  a n i t r a t e ,  t h a t  

y i e l d s  o x y g e n  r e a d i l y  t o  s t i m u l a t e  t h e  c o ~ b u s t i o n  

of o r g a n i c  m a t t e r . "  Section 1 7 3 . 1 5 1 a  g o e s  o n  t o  

d e f i n e  t h e  t e rm organic p e r o x i d e .  This d e f i n i t i o n  

i s  a s  g o o d  a d e s c r i p t i o n  o f  o x i d i z i n g  c o c p o u n d s  as 

has b e e n  d e v e l o p e d  s h o r t  of u s i n g  a t e s t  m e t h o d  

w i t h  a q u a n t i t a t i v e  l i m i t .  U n f o r t u n a t e l y ,  as n o t e d  

a b o v e ,  a n  a p p r o p r i a t e  t e s t  method has  not b e e n  

d e v e l o p e d  by t h e  A g e n c y  o r  a n y  o t h e r  o r g a n i z a t i o n  

a n d  u n t i l  one  i s  f o u n d  t h e  proposed d e f i n i c i o n  

will be u s e d .  

2 .  One c o m m e n t e r  q u e s t i o n e d  t h e  p o s s i b l e  o v e r l a p  

b e t w e e n  i g n i t a b l e  o x i d i z e r s  a n d  r e a c t i v e  ' o x i d i z e r s .  

T h e  c o m m e n t e r  w e n t  o n  t o  q u e s t i o n  w h e t h e r  t h e s e  

was tes  w o u l d  h a v e  t o  be r e c o r d e d  as b o t h  r e a c t i v e  

a n d  i g n i t a b l e  o n  m a n i f e s t s  a n d  r e p o r t s .  

T h e  d i f f e r e n c e  b e t w e e n  i g n i t a b l e  oxidizers and 

reac t ive  o x i d i z e r s  i s  l a r g e l y  a n a t t e r  of d e g r e e ,  
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T h u s ,  i t  i s  a l m o s t  i m p o s s i b l e  t o  d r a w  a c l e a r  l i n e  

b e t w e e n  t h e  two.  However ,  f o r  p u r p o s e s  o f  t h e s e  

r e g u l a t i o n s ,  a n  o x i d i z e r  w h i c h  r e a c t s  v i o l e n t l y  s h o u l d  

b e  c o n s i d e r e d  a r e a c t i v e  w a s t e ;  on t h e ' o t h e r  h a n d ,  an  

o x i d i z e r  w h i c h  r e a c t s  in a m i l d e r  m a n n e r ,  s h o u l d  b e  

c o n s i d e r e d  a n  i g n i t a b l e  o x i d i z e r . .  I n  t h e  m a i n ,  t h e  m o s t  , 

i m p o r t a n t  c o n s i d e r a t i o n  i s  t h a t  t h e s e  o x i d i z e r s  b e  
~ 

c o n t r o l l e d  s u f f i c i e n t l y  t o  p r e v e n t  d a n g e r  t o  human 

h e a l t h  and  t h e  e n v i r o n m e n t .  

E .  Summary o f  D a t a  o n  t h e  I g n i t a b i l i t y  T e s t e r  P u b l i s h e d  i n  

t h e  N U S  R e p o r t *  and  R e s p o n s e  t o  Con=len t s  R e c e i v e d  O R  

t h a t  N o t i c e d  R e p o r t  

On December  2 8 ,  1979 ( 4 4  FR 4 9 2 7 8 1 ,  t h e  Agency n o t i c e d  

a r e p o r t  f o r  comment w h i c h  c o n t a i n e d  t h e  r e s u l t s  o f  r u n n i n g  

t h e  P e n s k y x a r t e n s  f l a s h  p o i n t  t e s t e r  t o  d e t e r m i n e  t h e  

f l a s h  p o i n t s  o f  two s e l e c t e d  w a s t e  s l u d g e s .  The  f l a s h  

p o i n t  d e t e r m i n a t i o n s  w e r e  p r e s e n t e d  a t  T a b l e  5 ,  ( p g . 4 7 1 ,  

a n d  i n c l u d e d  t h e  f o l l o w i n g  e x p l a n a t i o n :  

T h e  i g n i t a b i l t y  ( f l a s h  p o i n t )  t e s t  r e s u l t s  o b t a i n e d  
b y  t h e  P e n s k y - M a r t e n s  C l o s e d  T e s t e r  a r e  e x h i b i t e d  i n  
T a b l e  5 ,  T h e  ASTM m e t h o d  s t a t e s  t h a t  r e s u l t s  s u b m i t t e d  
b y  e a c h  o f  two l a b o r a t o r i e s  s h o u l d  b e  c o n s i d e r e d  sus­
p e c t  i f  t h e  r e s u l t s  d i f f e r  b y  m o r e  t h a n  3.3"C (6°F) f o r  
s u s p e n s i o n s  o f  s o l i d s  h a v i n g  a f l a s h  r a n g e  b e t w e e n  3 5  
t o  4 3 . 3 " C  ( 9 5  t o  110°F). The  p r o c e d u r e  f u r t h e r  
s t a t e s  t h a t  t h e  r e p r o d u c i b i l i t y  b e t v e e n  t h e  a v e r a g e  
o f  d u p l i c a t e  r e s u l t s  by  two  i n d i v i d u a l s  o r  l a b o r a t o r i e s  
w o u l d  b e  c o n s i d e r e d  s u s p e c t  i f  t h e  r e s u l t s  d i f f e r  b y  

I 

* " E v a l u t i o n  o f  S o l i d  W a s t e  E x t r a c t i o n  P r o c e d u r e s  a n d  V a r ' i o u s  H a z a r d  
I d e n t i f i c a t i o n  ( F i n a l  R e p o r t ) " ,  N U S  C o r p o r a t i o n ,  S e p t e m b e r ,  1 9 7 9 .  
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TABLE 

ANALYSIS mSULTS FOR 

5 

IGNITABILIm TESTS 

Flash Po in tC F 

31.1 88 

-5.6 22 

33.3 92 
43.3  100 

>82 .2  >I80 
>93.3 >180* 

explana t ion  can be o f f e r e d  

Sample 

Ref inery  Sludge 
(Tank Bottoms) 

P a i n t ,  Pigment 
Sludge 

Ref inery  Sludge 
(Tank Bottoms)a 

Laboratory 

J 

K 


J 

K 


J 

R 

aSame sample, repea t  a n a l y s i s ;  no 
f o r  t h e  d i f f e r e n c e s .  

*One commenter noted t h a t  the F" conversion for >93 .3  was in­
c o r r e c t  ( i . e . ,  t h e  conversion of >93.3"C should be >200'F not 
-180"F).' The Agency agrees  with t h i s  cornenter .  
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more than 10°C (18°F) f o r  viscous and/or heavily 
pigmented materials (e.g., paint and pigment sludge). 
The refinery sludge (tank bottons) results are defi­
nately not in agreement, whereas the paint and 
pigment sludge results are considered questionable. 

N U S  made .these conclusions’ about the Pensky-Martens 

tester and the two samples: 


The Pensky-Martens Closed Cup Tester gave incon­
sistent results f o r  the refinery sludge (tank bottoms) 
and marginal results for the paint and pigment sludge. 
The refinery sludge was an oily mixture containing 
water, and variable results c ~ nbe expected f o r  a non­
homogeneous sample of this type. The paint and 
pigment sludge was highly viscous. The Penskp-Martens 
Closed Cup Tester or equivalent is acceptable for 
homogeneous mixtures containin,g a large fraction of 
flammable volatiles. However, industrial wastes which 
are’viscous, heavily pigmented, and/or nonhomogeneous 
are expected to give inconsisteit and perhaps conflicting 
test results. A different nethad may provide better 
results with other sample types. 

\\ , Two commenters stated that the results presented in the 

N U S  report seriously question both the validity and repro-

du-cibility of the procedure. One cozmenter argued that 

given the contradictory results from the N U S  ignitability 
-


tests, additiona1,developmental work needs to be conducted 

to better define the test conditions and parameters of the 

test. Another commenter stated that, until this w a s  done, 

the scientific basis for defining ignitable hazardous 

waste would be inadequate., A third conmenter stated that 

inconsistent and perhaps conflicting test resu,lts are ex-’ 

petted for other viscous, heavily pigmented wastes. The 

first commenter noted that,.in the refinery sludge sample, the 

difference in flash point measurensnts between the two labora­

tories was 36.6”C or 66’F, and thet when the samples were 
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r .  

a g a i n  r u n ,  t h e  r e s u l t s  w e r e  v a s t l y  C i f f e r e n t .  T h i s  c o z m e n t e r  

f u r t h e r  n o t e d  t h a t  i n  t h i s  s e c o n d  r u n  l a b o r a t o r y  J ,  which  

h a d  i n i t i a l l y  r e p o r t e d  a v a l u e  o f  3 1 . 1 ' ,  r e p o r t e d  a v a l u e  

O �  >82.2'C, a v a l u e  w h i c h  was t o t a l l y  u n a c e p t a b l e  s i n c a  

82.2'C i s  a t e m p e r a t u r e  t h a t  s h o u l d  b e  d ' e t e r rn ined  w i t h  

p r e c i s e  a c c u r a c y  by  t h e  u s e  o f  c o m n a z l p  a v a i l a b l e  e q u i p m e n t .  

The  Agency  b e l i e v e s  t h a t  t h e s e  c o = m e n t e r s  may h a v e  b e e n  

somewha t  r a s h  i n  c o n d e m n i n g  a n  i n d u s t r i a l l y  a c c e p t e d  s t a n d a r d  

t e s t  m e t h o d  ( t h e  P e n s k y - M a r t e n s  C l o s e d  Cup T e s t e r  - A m e r i c a n  

S o c i e t y  f o r  T e s t i n g  M a t e r i a l s  S t a n d a r d  3 - 9 3 - 7 2 )  b a s e d  o n  

t h e  r e v i e w  o f  t r i a l  r u n s  p e r f o r m e d  03 t w o  s a m p l e s .  T h i s  t e s t  

m e t h o d  h a s  f o r  a number  o f  y e a r s  b e e n  u s e d  s u c c e s s f u l l p  

b y  t h e  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  i n  i t s  r e g u l a t i o n  of 

! i 

- .  

h a z a r d o u s  m a t e r i a l s .  The Agencv a q r e e s  t h a t  t h e  (1) non- i 

h o m o g e n e o u s  n a t u r e  o f  o n e  s a m p l e  anC ( 2 )  t h e  h i g h  v i s c o s i t y  


o f  t h e  o t h e r  may h a v e  s u r p a s s e d  t h e  l i n i t s  o f  t h e  p a r t i c u l a r  


t e s t * .  H o w e v e r ,  t h e  Agency d o e s  n o t  a g r e e  t h a t  t h e  t w o  


t e s t  r e s u l t s  r e p o r t e d  i n  t h e  NUS r e p o r :  a r e  s u f f i c i e n t  i n d i ­ 


c a t i o n  t h a t  t h e  t e s t  may n o t  b e  r e p r o d u c i b l e .  A l a r g e  


number  o f  c i r c u m s t a n c e s  c o u l d  h a v e  p r o d u c e d  t h i s  d i f f e r e n c e  


i n  f l a s h  p o i n t s .  D i f f i c u l t y  i n  s a m p l i n g  a n d  s p l i t t i n g  


o i l / w a t e r  m i x t u r e s ,  i n s u r i n g  t h a t  l i g h t  v o l a t i l e  f r a c t i o n s  


* I n  p r o m u l g a t i o n  o f  t h e  i g n i t a b i l i t r  
F e d e r a l  R e g i s t e r ,  t h e  m o s t  c u r r e n t  
i n c o r p o r a t e d  ( i . e . ¶  P e n s k y - Y a r t e o s  
7 8 ) .  T h i s  u p d a t i n g  s h o u l d  i m p r o v e  
t h e  t e s t  m e t h o d s  t o  s l u d g e  b e c a u s e  
d e w a t e r i n g  t e c h n i q u e s  a n d  v i s c o s ' i t r  
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d o  not e s c a p e  d u r i n g  h a n d l i n g ,  a n d  sample p r e s e r v a t i o n  a l l  

c o u l d  h a v e  c o n t r i b u t e d  t o  f a l s e  r e a d i n g s .  N e x t ,  t h e  same 

s a m p l e s  were r u n  t h r o u g h  t h e  f l a s h  p o i n t  t e s t  a t  d i f f e r e n t  

t i m e s .  ( T h e  t a n k  b o t t o m  s a m p l e  was f i r s t  r u n  i n  t h e  l a b o r a ­

t o r i e s  i n  November o f  1 9 7 8 ;  t h e s e  s a z p l e s  w e r e  t h e n  t e s t e d  

a g a i n  i n  F e b r u a r y  o f  1 9 7 9 .  The  r e s u l t  o f  whic'h p r o d u c e d  

t h e  much h i g h e r  f l a s h  p o i n t s  o f  > 1 8 0 ' F .  I n  d i s a g r e e m e n t  

w i t h . t h e  c o m m e n t e r ,  t h i s  i s  a n  a c c e p t a b l e  way t o  p r e s e n t  

t h e  d a t a ,  a s  t h e  s a m p l e s  b e g a n  t o  b o i l  a r o u n d  i 8 0 ' F  and  

t h e  t e s t  h a d  t o  b e  t e r m i n a t e d .  The Agency was i n  . e r r o r  i n  

h a v i n g  t h e  t a n k  b o t t o m  s a m p l e  r e - t e s t e d  a f t e r  s u c h  a d e l a y  
. .. 

i n  t i m e  and  n o t  r e p o r t i n g  s o .  The  o t h e r  w a s t e  s t r e a m  t o  b e  

t e s t e d  ( p a i n t  a n d  p i g m e n t  s l u d g e )  was a h i g h l y  v i s c o u s  

h o m o g e n e o u s  w a s t e  w i t h  s u s p e n d e d  s o l i d s .  No v i s c o s i t y  

d e t e r m i n a t i o n  w a s  made b e f o r e  t h e  t e s c .  The r e s u l t  f o r  

t h i s  t e s t  s h o w i n g  a 1 8 ° F  d i f f e r e n c e  S e t w e e n  t h e  two l a b o r a ­

t o r i e s  i s  a v e r y  good r e s u l t  c o n s i d e r i n g  t h e  e x t r e m e  v i s c o s ­

i t y  o f  t h e  s a m p l e ,  only o n e  t e s t  p e r f o r m e d  a t  e a c h  l a b o r a ­

t o r y ,  a n d  l a c k  o f  a s a m p l e  p r e s e r v a t i o n  t e c h n i q u e .  O b s e r ­

v a t i o n s  made d u r i n g  t h e  t e s t  w e r e  n o t  r e p o r t e d .  

One c o m m e n t e r  a r g u e d  t h a t  t h e  a d d i t i o n a l  c i t e d  d o c u ­

m e n t  d i d  n o t  p r o v i d e  v a l i d a t i o n  o f  t h e  c h a r a c t e r i s t i c  t e s t  

m e t h o d  f o r  l i s t i n g  o r  d e l i s t i n g .  The  Agency a g r e e s  w i t h  

t h i s  c o m m e n t e r .  H o w e v e r ,  t h e  p r i m a r y  o b j e c t i v e  i n  r u n n i n g  

t h e  t e s t  w a s  t o  d e v e l o p  a d d i t i o n a l  b a s e l i n e  d a t a  on r u n n i n g  

w a s t e s  i n  t h e  P e n s k y - M a r t e n s  C l o s e d  Cu? T e s t ,  n o t  t o  v a l i d a t e  

t h e  t e s t .  The Agency a s s u m e s  t h a t  t h i s  t e s t  m e t h o d  h a s  a l ­
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r e a d y  b e e n  v a l i d a t e d  s i n c e  t h e  t e s t  m e t h o d  h a s  b e e n  a d o p t e d  

b y  D O T  i n  t h e i r  t r a n s p o r t a t i o n  r e g u l a t i o n s  a n d  i s  commonlv 

a c c e p t e d  b y  i n d u s t r y  a s  a s t a n d a r d  t e s t  m e t h o d .  

One c o m m e n t e r  p r e s e n t e d  a r a t i o n a l e  t h a t  e x p l a i n s  

t h e  f a i l u r e  o f  t h e  two l a b o r a t o r i e s  i n  r e l a t i n g  e q u i v a l e n t  

r e s u l t s .  S t a t i n g ,  s u c h  r e s u l t s  c a n  b e  o b t a i n e d  i n  t h e  

e v e n t  t h a t  t h e  s a m p l i n g  p r o c e d u r e s ,  s u b s a m p l i n g  p r o c e d u r e s ,  

a n d  f i n a l l y  t h e  i n d i v i d u a l  t e s t  s a m p l i n g  p r o c e d u r e s  d r e  

not, a l l  r e p r e s e n t a t i v e  o f  t h e  s t a r t i n g  m a t e r i a l .  The 

c o m m e n t e r  g o e s  on  t o  s a y  t h a t  wha t  i s  n e e d e d  i s  a a e t h o d  

o f  o b t a i n i n g  a s m a l l  r e p r e s e n t a t i v e  p o r t i o n  o f  t h e s e  m a t e r i a l s .  

T h a t  i s  t o  s a y ,  a s a m p l e  o f  a p p r o x i m a t e l y  1 0 0 - 1 5 0  nl whicy  

i s  i n  t u r n  r e p r e s e n t a t i v e  o f  t h e  o r i g i a a l  s a m p l e ,  e . g . ,  a 

l a g o o n  o r  h o l d i n g  t a n k ,  Such  m a t e r i a l s  a r e ,  f r e q u e n t l y ,  

t h e m s e l v e s  i n h o m o g e n e o u s  and  c o n t a i n  lumps  and  e v e n  r u b b i s h  

s o  . t h a t  a t r u l y  r e p r e s e n t a t i v e  s a m p l e  from a l l  s t r a t a  

w i t h i n  t h e  h o l d i n g  t a n k  o r - l a g o o n  a n d  f r o m  v a r i o u s  l o c a t i o n s  

s h o u l d  b e  a p p r o p r i a t e l y  c o m p o s i t e d  i n t o  a l a r g e  v e s s e l .  

T h i s  l a r g e  i n i t i a l  v e s s e l ,  p o s s i b l y  a f i v e  g a l l o n  c o n t a i n e r  

o r  e v e n  a f i f t y - f i v e  g a l l o n  d rum,  i t s e l f  s h o u l d  b e  t i g h t l y  

c a p p e d  d u r i n g  s t o r a g e  a n d  t h o r o u g h l y  h o m o g e n i z e d  b e f o r e  sub -

s a m p l e s  a r e  t a k e n .  A l s o ,  t h e  commente r  s u g g e s t s  that 

a f t e r  t h e  t e s t  s a m p l e s  h a v e  b e e n  o b t a i n e d ,  t h e y , s h o u l d  be 

i n t r o d u c e d  w i t h o u t  d e l a y  i n t o  t h e  P e n s k y - M a r t e n s  a p p a r a t u s  

a t - room t e m p e r a t u r e .  I f  t h e  s a m p l e  f l a s h e s  i m m e d i a t e l y ,  

a n o t h e r  s a m p l e  a l i q u o t  s h o u l d  b e  c o o l e d  and  i n t r o d u c e d  i n t o  

I 
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( I a c l e a n  C O O L ~ ~P e n s k y - M a r t e n s  a p p a r a t u s .  F u r t h e r ,  t h e  

f l a s h  p o i n t  t e c h n i c i a n  s h o u l d  b e  t h o r o u g h l y  t r a i n e d  i n  t h e  

s c i e n c e s  o f  runn . ing  t h e  P e n s k y - M a r t e n s  a p p a r a t u s .  T h i s  

c o m m e n t e r  a l s o  r e l a t e s  t h a t  i n  t h e i r  e x p e r i e n c e  lumps  o f  
, 


m a t e r i a l  a n d  b u m p i n g  d u r i n g  t h e  s t i r r i n g  p r o c e s s  c a n  l e a d  

t o  s p u r i o u s l y  h i g h  o r  s p u r i o u s l y  l o w  f l a s h  p o i n t s .  The 

c o m m e n t e r  recommends  t - h a t  t h e  t e s t i n g  b e  r e p o r t e d  i n  d u p l i c a t e  

( d o  n o t  a v e r a g e ) .  I f  v a l u e s  d i s a g r e e  b y  more  t h a n  some 

s p e , c i f i e d  v a l u e  ( p i c k  a n u m b e r ) ,  t h e n  r u n  s a m p l e s  i n  d u p l i ­

c a t e  o n  a n o t h e r  t e s t  d a t e .  R e p o r t  a l l  d a t a  o b t a i n e d  t o g e t h e r  

w i t h  a l l  a n e c d o t a l  i n f o r m a t i o n ,  e . g . ,  " c o u l d n ' t  s t i r  s a m p l e , "  

" s a m p l e  f o a m e d , "  " b o i l e d  o v e r , "  " e x t i n g u i s h e d  f l a m e . "  

T h e  Agency f e e l s  t h a t  t h i s  c o m m e n t e r ' s  s u g g e s t i o n s  a r e  

v e r y  much i n  o r d e r .  E P A  i s  c u r r e n t l y  d e v e l o p i n g  a s a m p l i n g  

m e t h o d o l o g y ,  s a m p l e  p r e s e r v a t i o n ,  and s a n p l e  s p l i t t i n g  

h a n d b o o k  w h i c h  w i l l  b e  a v a i l a b l e  t o  t h e  p u b l i c .  T h e  p r o b l e m  

o f  o b t a i n i n g  a r e p r e s e n t a t i v e  s a m p l e  o f  a p a r t i c u l a r  was. te  

s t r e a m  s o  t h a t  a p p r o p r i a t e  t e s t i n g  c a n  b e  a c c o m p l i s h e d  h a s  

b e e n  a c o n c e r n  o f  t h e  Agency and  i t ' s  c o n t r a c t o r s  who m u s t  

s a m p l e  a n d  a n a l y z e  was te  s t r e a m s .  The  Agency a g r e e s  t h a t  

r e p o r t i n g  a n e c d o t a l  i n f o r m a t i o n  o r  o b s e r v a t i o n s  made  d u r i n g  

a t e s t  i s  n e c e s s a r y .  D a t a  c o l l e c t i o n  o n  v e r y  v i s c o u s ,  

h i g h  s o l i d s ,  a n d / o r  nonhomogeneous  s l u d g e s  w i l l  . be  t h e  way 

. t h e  Agency  a s s e s s e s  t h e  h a z a r d  o f  s l u d g e s  w h i c h  b e c a u s e  o f  

some p h y s i c a l  r e s . t r a i n t  a r e  o u t s i d e  t h e  l i a i t s  o f  a p a r t i c u l a r  

t e s t e r .  T h i s  i s  n o t  t o  s a y  t h a t  wha t  i s  n o t  r e p r o d u c i b l e  
( </ 

i n  o n e  s t a n d a r d  i s  r e p r o d u c i b l e  i n  a n o t h e r .  The  Agency 
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again agrees with this commenter in tkat more information 

should be reported concurrently with Elash points s o  that 

proper hazard evaluation can be made. 

V. Promulgated Regulation 


As a result of EPA’s review of the comments regarding 

the ignitability characteristic, E P A  Is promulgating an 

ignitability characteristic which differs f r ’om the proposed 

regulations in two aspects. First, tke definition f o r  

liquid ignitables specifically excludss wastes which have 

a flash point less than 1 4 0 ° F  and conzain 2 4  percent or 

less alcohol by volume; secondly, the definition for n o n ­

liquid ignitables has been clarified = o  better reflect the 

Agency’s regulatory intent. 


f j 2 6 1 . 2 1  Characteristic of ignitabiliry 

(a) A solid waste exhibits the thzracteristic of 

ignitability if a representative sanple of the waste has 

any of the following properties: 

(1) It  is a liquid, other zhan an aqueous solution 

containing less than 24 percent alcohol b y  volume, and has 

- a  flash point less than 60°C (140’F), as determined by a 

PensXy-Martens C l o s e d  Cup Tester, u s i 2 g  the t e s t  method 

specified in ASTH Standard 0-93-79, or a Setaflash Closed 

Cup Tester, using the test method specified in ’AST.M standard 

1)-3278-78, or as determined by an eqcivalent test method 

approved by the Administrator under t h e  procedures set 

___  ­, 

1, 
\ ,t 

i , !  
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f o r t h  i n  5 5 2 6 0 . 2 0  a n d  .260.21.* 

( 2 )  I t  i s  n o t  a l i q u i d  and  i s  c a p a b l e ,  u n d e r  

s t a n d a r d  t e m p e r a t u r e  a n d  p r e s s u r e ,  o f  c a u s i n g  f i r e  t h r o u g h  

f r i c t i o n ,  a b s o r p t i o n  o f  m o i s t u r e  o r  s p o n t a n e o u s  c h e m i c a l  

c h a n g e s  a n d ,  when i g n i t e d ,  b u r n s  s o  v i g o r o u s l y  and  p e r s i s ­

t e n t l y  t h a t  i t  c r e a t e s  a h a z a r d .  

( 3 )  I t  i s  a n  i g n i t a b l e  c o m p r e s s e d  g a s  a s  d e f i n e d  

i n  49 C F R  1 7 3 . 3 0 0  a n d  a s  d e t e - r m i n e d  b y  t h e  t e s t  m e t h o d s  

. d e s c r i b e d  i n  t h a t  r e g u l a t i o n  o r  e q u i v a l e n t  t e s t  m e t h o d s  

a p p r o v e d  b y  t h e  A d m i n i s t r a t o r  u n d e r  S S 2 6 0 . 2 0  and 2 6 0 . 2 1 .  

( 4 )  I t  i s  a n  o x i d i z e r  a s  d e f i n e d  i n  L 9  C F R  

173.151. 

( b )  A s o l i d  w a s t e  t h a t  e x h i b i t s  t h e  c h a r a c t e r i s t i c  o f  

i g n i t a b i l i t y ,  b u t  i s  n o t  l i s t e d  a s  a h a z a r d o u s  w a s t e  i n  Sub­

p a r t  D ,  h a s  t h e  E T A  H a z a r d o u s  W a s t e  Number o f  D001. 

*ASTM S t a n d a r d s  a r e  a v a i l a b l e  f r o m  A S T M ,  1 9 1 6  R a c e  S t r e e t ,  
P h i l a d e l p h i a  PA 1 9 1 0 3 .  
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A p p e n d i x  I 

Examples o f  A c c i d e s t s  

I n ' v o l v i n g  I g n i t a b l e  ? a . s t e  

. .  




--- 
. .  

,f ~ E a s t  St. L o u i s ,  St. Cla re  C o u n t y  i 

The M a l - M i l a m  l a n d f i l l  has a c c e p t e d  v a r i o u s  i n d u s t r i a l  

wastes  f o r  m o r e  t h a n  t e n  y e a r s . - Sone of  t h e s e  was t e s  come f r o m  

t h e  C h r y s l e r  C o r p o r a t i o n  a n d  M a l l i n k r o d t  C h e m i c a l  Works a n d  

i n c l u d e  s o l v e n t s  ( p h e n o l s )  a n d  was tes  f r o m  p l a s t i c s  m a n u f a c t u r e .  

Two s e r i o u s  f i r e s  o c c u r e d  a t  t h e  s i t e  d u r i n g  c o n p a c t i o n  o p e r a t i o n s  

on A u g u s t  2 9 ,  1973 a n d  on A p r i l  4 ,  1 9 7 4 .  The f i r e s  b u r n e d  f o r  

t v o  d a y s  a n d  i n v o l v e d  p e r s o n a l  d a n g e r  a n d  much d i f f i c u l t y  t o  

e x t i n g u i s h .  Only a f t e r  t h e  s e c o n d  f i r e  when  t h e  d i s p o s e d  

p e r m i t s  came u n d e r  r e v i e w  were c h a n g e s  made  i n  t h e  o p e r a t i o n .  

F i r e  p r o t e c t i o n  h a n d b o o k  l i s t s  p h e n o l  (CgH50H) w i t h  a f l a s h  

p o i n t  o f  175'. Waste f r o m  p l a s t i c s  m a n u f a c t u r i n g  n a y  i n c l u d e  

a n u m b e r  o f  i g n i t a b l e  s o l v e n t s  a n d  t h e i r  s t i l l  b o t t o m s .  

. I l l i n o i s  

C h i c a g o ,  Dan R y a n  E x p r e s s w a y  

S e v e r a l  d o z e n  b a r r e l s  o f  c h e m i c a l  w a s t e  e x p l o d e d  i n  a 

t r u c k  b i n  on t h e  Dan R y a n  E x p r e s s w a y ,  s p e w i n g  b a r r e l s  a n d  f l a m e s  

o v e r  c a r s  a n d  s n a r l i n g  r u s h - h o u r  t r a f f i c e  on a l l  f o u r  C h i c a g o  

e x p r e s s w a y s .  T h e  e x p l o s i o n s  o c c u r e d  a t  3:15 p.m.  on t h e  e l e v a t e d  

p o r t i o n  o f  t h e  Ryan E x p r e s s w a y .  The c h e m i c a l  b e l i e v e d  t o  b e  

sodium n i t r a t e ,  was p a r t  of a l o a d  b e i n g  c a r r i e d  b y  a n  i n d u s t r i a l  

g a r b a g e  t r u c k  t o  a g a r a g e  i n  C r e s t w o o d  f r o n  a c h e m i c a l  company 

on West 1 8 t h  S t r e e t .  Ba r re l s  w h i c h  w e r e  c a t a p u l t e d  i n t o  t h e  

a i r  l a n d e d  among t h e  c a r s  o r  d r o p p e d  50  f e e t  t o  t h e  g r o u n d  
* 
l e v e l .  Two p o l i c e m a n  were t r e a t e d  f o r  e y e  i n j u r i e s  f r o m  t h e  

1-1 




an EPA i g n i t a b l e  o x i d i z e r .  

Pennsylvania 

H a r r i s b u r g :  D a u p h i n  County 1/75 

An e x p l o s i o n  o c c u r r e d  a t  t h e  E l a r r i s b u r g  C i t y  i n c i n e r a t o r  

which r e s u l t e d  i n  b u i l d i n g  d a n a g e  t o t a l i n g  a p p r o x i m a t e l y  $ 9 5 , 0 0 0 .  

T h e  e x p l o s i o n  r e s u l t e d  from t h e  i g n i t i o n  o f  a d rum o f  s p r a y  

a d h e s i v e s  d e l i v e r e d  b y  t h e  Rolance and Rolance S u p p l y  Co .  

P r o p e r  d i s p o s a l  o f  t h e s e  a d h e s i v e s  w o u l d  o f  p r e v e n t e d  t h i s  

' 	d a n g e r o u s  s i t u a t i o n .  M u n i c i p a l  i n c i n e r a t o r s  l i k e  m u n i c i p a l  

l a n d f i l l s  a r e  g e n e r a l l y  n o t  e q u i p p e d  n o r  p e r m i t t e d  t o  handle 

i g n i t a b l e  h a z a r d o u s  w a s t e .  

P e n n s y l v a n i a  
a t 

W h i t e m a r s h  T o w n s h i p ,  K o n t g o n e r y  County 

Two e x p l o s i o n s  a n d  t h e  c o n t a n i n a t i o n  of r e s i d e n t i a l  d r i n k i n g  

water  r e s u l t e d  f r o m  the  d e v e l o p m e n t  o f  n e t h a n e  g a s  in a Landfill .. 

in Deck Q u a r r y ,  M o n t g o m e r y  C o u n t y ,  P e n n s y l v a n i a .  T h e  gas roved 

t h r o u g h  rock f r a c t u r e s .  A w e l l - p u m p  s p a r k  i g n i t e d  t h e  gas 

c a u s i n g  explosions. R e s i d e n t s  h a v e  e v a c u a t e d  t h e l r  h o u s e s  

p e r m a n e n t l y  and t h e  c o n t a m i n a t e d  well area  h a s  b e e n  v e q r e d  b y  a 

t r e n c h  a n d  h o l e s  d u g  a t  t h e  l a n d f i l l  i n  l a t e  1 9 6 9 .  T h e  landfill 

a c c e p t e d  m u n i c i p a l  a n d  some i n d u s t r i a l  w a s t e s  u n t i l  i t s  c l o s u r e  

i n  1 9 6 9 .  T h e  m i g r a t i o n  o f  g a s e s  f r o m  l a n d f i l l s  is a p r o b l e n  

t h r o u g h o u t  t h e  c o u n t r y .  O r g a n i c  s o l v e n t s  which volatilize a t  
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a m b i e n t  t e m p e r a t u r e s  ( t h a t  i s ,  less than 60' C) j o i n  w i t h  

r e f u s e  d e g r a d a t i o n  p r o d u c t s  c a u s i n g  c o n c e n t r a t i o n  b u i l d - u p  i n  

n d a r b y  s t r u c t u r e s ,  m a n h o l e s ,  c o n d u i t s ,  a n d  in t h e  g r o u n d  i t s e l f .  

A d e t a i l  a n a l y s i s  o f  l a n d f i l l  f r o m  a d i f f e r e n t  l a n d f i l l ,  

o n e  i n  C a l i f o r n i a ,  s h o w e d  f i f  t y - s o m e  o r g a n i c  c o n t a m i n a t e s  t o  

t h e  m e t h a n e .  24 

New J e r s e y  

Toms R i v e r ,  B e r k e l e y  T o w n s h i p  

1 5 0 0  o r  m o r e  d e t e r i o r a t i n g  c h e m i c a l  d r u m s  b u r i e d  i n  B e r k e l e y  

T o w n s h i p ,  a n d  c o n s i d e r e d  p o t e n t i a l l y  e x p l o s i v e  by t h e  s t a t e ,  

t c o u l d  c a u s e  t h e  r e l o c a t i o n  o f  a m a j o r  O c e a n  C o u n t y  S e w e r a g e  

A u t h o r i t y  i n t e r c e p t o r  l i n e s .  The  p r e s e n c e  o f  t h e  h a z a r d o u s  

i, I d r u m s  known t o  S t a t e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  P r o t e c t i o n  

s i n c e  1 9 7 4  h a s  r e s u l t e d  i n  h i r i n g  a n h n g i n e e r i n g  f i r m  t o  m o n i t o r  

g r o u n d  water .  One of t h e  s u b s t a n c e s  known t o  b e  b u r i e d  a t  t h e  

s i t e  i s  m e t a l l i c  s o d i u m  ( 8 2 5  d r u m s  f r o =  U n i o n  C a r b i d e  b u r i e d  i n  

1 9 6 0 )  w h i c h  i s  a i g n i t a b l e  s o l i d .  A f i r e  a t  t h e  dump s i t e  i n  

1 9 7 4  was p u t  o u t  w i t h  d r y  s a n d  a f t e r  c a t e r  made t h e  f l a m e s  

w o r s e .  M e t a l l i c  S o d i u m  i s  a n  i g n i t a b l e  s o l i d .  

I l l i n o i s  

C a l u m e t ,  Cook C o u n t y  9 / 7 5  

A l a n d f i l l  o p e r a t o r  d i e d  f r o m  s e v e r e  b u r n s  when t h e  

c o n p a c t e r  t h a t  h e  was  o p e r a t i n g  s t r u c k  a 5 5 - g a l l o n  d rum o f  e t h y l  

a c e t a t e  ( f l a s h  p o i n t  24"). The  i n c i d e n t  o c c u r e d  a f t e r  a s c a v e n g e r /  
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h a u l e r  h a d  d e p o s i t e d ' a  l o a d  a t  t h e  C a l u n e t  I n d u s t r i a l  D e v e l o p ­

m e n t  L a n d f i l l  i n  t h e  d a r k  h o u r s  o f  t h e  m o r n i n g .  

W a s h i n g t o n  

E v e r e t t ,  S n o h o m i s h  C o u n t y  9 / 7 4  

T h e  N . W .  Wire Rope  C o r p . ,  c l e a n i n g  o f f  d e b r i s  f r o m  t h e  

s i t e  of  a me ta l  r e d u c t i o n  p l a n t ,  s e n t  200 c u b i c  y a r d s  t o  a 

l a n d f i l l  n e a r  S i v e r  Lake. T h e  d e b r i s  c o n s i s t e d  o f  a l u m i n u m  

d u s t ,  m a g n e s i u m  c h i p s ,  a n d  two b r o k e n  d r u n s  o f  c o n c e n t r a t e d  

p h o s p h o r u s .  Upon d u m p i n g  a n d  c o m p a c t i o n ,  t h e  m a t e r i a l  i g n i t e d  

and d e v e l o p e d  i n t o  a f i r e .  Water c o u l d  a o t  b e  a p p l i e d  t o  t h e  

w a s t e  and e x p l o s i o n s  e l i m i n a t e d  chances t o  o b t a i n  s a m p l e s  n e e d  

f o r  a n a l y s i s .  T h e  f i r e  s t a r t e d  a f t e r  the i n p r o p e r  d i s p o s a l  o f  

i g n i t a b l e  s o l i d s .  

M i c h i g a n  

F o r e s t  Waste D i s p o s a l ,  G e n e s e e  C o u n t y  

Whi le  b u r y i n g  d r u u s  c o n t a i n i n g  a n  unknown w a s t e ,  a b u l l d o z e r  

o p e r a t o r  at t h e  F o r e s t  Waste D i s p o s a l  L z n d f i l l  b e g a n  e x p e r i e n c i n g  

d i z z i n e s s  a n d  e y e  i r r i t a t i o n s .  As a r e s u l t ,  h e  l e f t  h i s  

b u l l d o z e r  and u p o n  r e t u r n i n g  f o u n d  the a a c h i n e  i n  flanes./ 

E v i d e n t l y ,  some  of  t h e  d r u m s  c o n t a i n e d  i g n i t a b l e  s o l v e n t s  a n d  

the waste h a u l e r ,  B e r l i n  and F a r r o w ,  ;.as s u p p o s e d  t o  i n c i n e r a t e  

t h e i r  i g n i t a b l e  was t e .  The w a s t e s  w e r e  g e n e r a t e d  by t h e  

S a g a n o u g h  S t e e r i n g  Gear Co. L a n d f i l l  o w n e r  i s  c o n t e n p l a t i n g  l e g a l  

a c t i o n  a g a i n s t  t h e  w a s t e  h a u l e r .  
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O h i o  

E l d a ,  I n c .  Dump, C i n c i n n a t i  

An e m p l o y e e  o f  a p r i v a t e  dump was b u r n e d  o v e r  5 0  p e r c e n t  

o f  h i s  b o d y  when s e v e r a l  c o n t a i n e r s  o f  unknown v o l a t i l e  l i q u i d  

c a u g h t  f i r e  a n d  e n v e l o p e d  h i s  b u l l d o z e r .  T h e  e m p l o y e e  was 

a t t e m p t i n g  t o  p u t  o u t  a s m a l l  f i r e  when t h e  b u l l d o z e r  h i t  t h e  

c o n t a i n e r s .  F i r e m e n  w e r e  h a m p e r e d  b e c a u s e  n o  h y d r a n t s  were  

l o c a t e d  a t  t h e  dump. The  p r o b l e m  o f  u n i d e n t i f . i e d  i g n i t a b l e  

s o l v e n t s  b e i n g  p l a c e d  i n  m u n i c i p a l  l a n d f i l l s  k e e p s  c r o p p i n g  u p .  

D a n g e r  to^ l a n d f i l l  p e r s o n n e l  and  d e g r a d a t i o n  o f  t h e  e n v i r o n m e n t  

o c c u r  f r o m  t h i s  w a s t e .  

P e n n s y l v a n i a  

S p r i n g f i e l d  Townsh ip ' ,  D e l a w a r e  C o u n t y  

T h e  Mayer  l a n d f i l l  o f  D e l a w a r e  C o u n t y ,  P e n n s y l v a n i a ,  f o r m l y  

a c c e p t e d  v a r i o u s  k i n d s  o f  i n d u s t r i a l  w a s t e s .  A t  t i m e s ,  t a n k - c a r  

q u a n t i t i e s  w e r e  dumped a t  t h e  s i t e  a s  w e l l  a s  many b a r r e l s  o f  

u n i d e n t i f i e d  c h e m i c a l  w a s t e s .  D u r i n g  c o m p a c t i o n  o p e r a t i o n s  i n  

1 9 7 1 ,  an e x p l o s i o n  o c c u r r e d  w h i c h  d e s t r o y e d  a b u l l d o z e r  and  

c a u s e d  a f i r e  t h a t  b u r n e d  f o r  s e v e r a l  d a y s .  P r o b l e m  d i s p o s a l  

s i t e s  like this e x e m p l i f y  t h e  n e e d  f o r  i g n i t a b l e  w a s t e  c o n t r o l s .  
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A p p e n d i x  I1 

Regulation of S t a t e s :  Organizations, A g e n c i e s  



R e g u l a t i o n s  o f  - S t a t e s  

F l a m m a b l e .  ( a )  " F l a m m a b l e  m e a n s :  

(1) 	 A l i q u i d  which has a f l a s h  p o i n t  a t  o r  b e l o w  3 7 . 8  
d e g r e e s  c e n t i g r a d e  ( 1 0 0  d e g r e e s  f a r e n h e i t )  a s  
d e f i n e d  by p r o c e d u r e s  d e s c r i b e d  i n  T i t l e  4 9 ,  Code  
o f  F e d e r a l  R e g u l a t i o n s ,  S e c t i o n  173 .115 .  

( 2 )  	 A g a s  f o r  w h i c h  a m i x t u r e  o f  13 p e r c e n t  o r  l e s s ,  
by  v o l u m e ,  w i t h  a i r  f o r m s  a f l a n a a b l e  m i x t u r e  a t  
a t m o s p h e r i c  p r e s s u r e  o r  t h e  f l a m m a b l e  r a n g e  w i t h  
a i r  a t  a t m o s p h e r i c  p r e s s u r e  i s  w i d e r  t h a n  1 2  p e r c e n t  
r e g a r d l e s s  o f  t h e  l o w e r  l i m i t s .  T e s t i n g  n e t h o d s  
d e s c r i b e d  i n  T i t l e  4 9 ,  Code  of  F e d e r a l  R e g u l a t i o n s ,
S e c t i o n  1 7 3 . 1 1 5 ,  s h a l l  b e  u s e d .  

( 3 )  	 A s . o l i d  w h i c h  i s  l i k e l y  t o  c a u s e  f i r e s  d u e  t o  
f r i c t i o n ,  r e t a i n e d  h e a t  f r o m  p r o c e s s i n g  o r  w h i c h  
c a n  b e  i ' g n i t e d  u n d e r  n o r m a l  t e m p e r a t u r e  c o n d i t i o n s  
a n d  when i g n i t e d  b u r n s  s o  a s  t o  c r e a t e  a s e r i o u s  
t h r e a t  t o  p u b l i c  h e a l t h  a n d  s a f e t y .  N o r m a l  t e m p e r a t u r e
c o n d i t i o n s  m e a n s  t e n p e r a t u r e s  n o r m a l l y  e n c o u n t e r e d  .
in t h e  h a n d l i n g  , t r e a t m e n t ,  s t o r a g e .  a n d  d i s p o s a l
o f  h a z a r d o u s  was tes .  

. ( 4 )  A g a s  , l i q u i d ,  s l u d g e  o r  s o l i d  w h i c h  i g n i t e s  
s p o n t a n e o u s l y  i n  d r y  o r  m o i s t  a i r  a t  o r  b e l o w  
54.3 d e g r e e s  c e n t r e g r a d e  ( 1 3 0  d e g r e e s  F a h r e n h e i t )  
o r  u p o n  e x p o s u r e  t o  wa te r .  

( 5 )  	 A s t r o n g  o x i d i z e r .  S e c t i o n  6 0 4 1 5  " S t r o n g  O x i d i z e r "  
m e a n s  a s u b s t a n c e  t h a t  c a n  s u p p l y  o x y g e n  t o  a 
r e a c t i o n  a n d  c a u s e  a v i o l e n t  r e a c t i o n ,  o r  s u s t a i n  
a f i r e  when i n  c o n t a c t  w i t h  a f l a m m a b l e  o r  c o m b u s t i b l e  
m a t e r i a l  i n  t h e  a b s e n c e  o f  a i r .  

* 	 a .  has a f l a s h  p o i n t  b e l o w  9 3 . 3 " C  (200°F), e x c e p t  t h e  
f o l l o w i n g :  

(1) 	 a m a t e r i a l  c o n p r i s e d  of  m i s c i b l e  c o m p o n e n t s  
h a v i n g  one o r  mote c o m p o n e n t s  w i t h  a f l a s h  
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point o f  93.3'C (2OO8'F) ,  o r  h i g h e r ,  t h a t  make 
u p  a t ' l e a s t  9 9 %  o f  t h e  t o t a l  v o l u m e  of  t h e  
m i x t u r e  ; 

a m a t e r i a l  t h a t  h a s  a f l a s h  p o i n t  g r e a t e r  t h a n  
37.8'C (100'F) ,,and t h a t  w h e n  h e a t e d  t o  93.3OC 
(200'F) w i l l  not s u p p o r t  c o m b u s t i o n  b e y o n d  t h e  
f l a s h :  

( 3 )  an e x p l o s i v e  m a t e r i a l ;  o r  

b .  	 may i g n i t e  w i t h o u t  a p p l i c a t i o n  o f  flame o r  s p a r k  
i n c l u d i n g ,  b u t  n o t  l i m i t e d  t o ,  n i r r o  c e l l u l o s e ,  
c e r t a i n  meta l  h y d r i d e s ,  a l k a l i  m e t a l s ,  some o i l y  
f a b r i c s ,  p r o c e s s e d  m e t a l s ,  a n d  a c i d i c  a n h y d r i d e s .  

F l a s h  p o i n t :  The minimum t e m p e r a t u r e  a t  w h i c h  a m a t s r i a l  g i v e s  
o f f  v a p o r  within a t e s t  v e s s e l  in s u f f i c i e n t  c o n c e n t r a t i o n  t o  
f o r n  a n  i g n i t a b l e  m i x t u r e  w i t h  a i r  n e a r  t h e  s u r f a c e  o f  t h e  
m a t e r i a l .  

O x i d a t i v e  m a t e r i a l :  Any m a t e r i a l  w i t h  t h e  p r o p e r t y  t o  readily 
s u p p l y  o x y g e n  t o  a r e a c t i o n  i n  t h e  a b s e n c e  o f  air. O x i d a t i v e  
m a t e r i a l s  i n c l u d e ,  b u t  a r e  n o t  l i m i t e d  t o ,  o x i d e s ,  o r g a n i c  
a n d  i n o r g a n i c  p e r o x i d e s ,  p e r m a n g a n a t e s ,  c h l o r a t e s ,  p e r c h l o r a t e s ,  
p e r s u l f a t e s ,  n i t r i c  a c i d - ,  o r g a n i c  a n d  i n o r g a n i c  n i t r a t e s ,  
i o d a t e s  p e r i o d a t e s ,  b r o m a t e s ,  p e r s c l e n a t e s ,  p e r b r o m a t e s ,  
c h r o n a t e s ,  d i c h r o m a t e s ,  o z o n e ,  a n d  p e r b o r a t e s .  B r o m i n e ,  
c h l o r i n e ,  f l u o r i n e ,  a n d  i o d i n e  r e a c t  s i m i l a r l y  t o  o x y g e n  
u n d e r  some c o n d i t i o n s  a n d  a r e  t h e r e f o r e  a l s o  o x i d a t i v e  
m a t e r i a l s .  

F l a m a a b l e  m a t e r i a l s :  W h e n e v e r  t h e  f l a s h  p o i n t  o f  a w a s t e  i s  
t o  b e  d e t e r m i n e d ,  o n e  o f  t h e  f o l l o w i n g  t e s t  p r o c e d u r e s  s h a l l  
b e  u s e d .  The t e s t  c h o s e n  s h a l l  b e  a p p r o p r i a t e  f o r  t h e  
c h a r a c t e r i s t i c s  of t h e  waste  t h a t  is t e s t e d .  

( a )  S t a n d a r d  M e t h o d  o f  T e s t  f o r  F l a s h  P o i n t  by  T a g  
C l o s e d  T e s t e r  (ASTM D56-70). 

(b) S t a n d a r d  M e t h o d  o f  T e s t  f o r  F l a s h  P o i n t  o f  A v i a t i o n  
T u r b i n e  F u e l s  by S e t a f l a s h  T e s t e r  ( A S T K  D3243-73) .  

( c )  S t a n d a r d  M e t h o d s  o f  ' T e s t  f o r  F l a s h  P o i n t  o f  L i q u i d s  
b y  S e t a f l a s h  C l o s e d  T e s t e r  (ASTX D3278-73) .  

( d )  	 S t a n d a r d  M e t h o d  o f  T e s t  f o r  F l a s h  P o i n t  b y  P e n s k p -
M a r t e n s  C l o s e d  T e s t e r  (ASTM D93-73)  o r  a l t e r n a t e  
t e s t s  a u t h o r i z e d  i n  t h i s  s t a n d a r d .  

For a n y  w a s t e  c o n t a i n i n g  c o m p o n e n t s  w i t h  d i f f e r e n t  
v o l a t i l i t i e s  a n d  f l a s h  p o n t s  a n d  h a v i n g  a flash point h i g h e r  
t h a n  93.3"C ( 2 0 0 ' F )  a c c o r d i n g  t o  t h e  t e s t  p r o c e d u r e  e m p l o y e d ,  
a s e c o n d  t e s t  s h a l l  be c o n d u c t e d  on a s a m p l e  o f  t h e  l i q u i d  
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p o r t i o n  of t h e  m a t e r i a l  t h a t  remains a f t e r  e v a p o r a t i o n  i n  an 
o p e n - b e a k e r  ( o r  s i m i l a r  c o n t a i n e r ) ,  u n d e r  ambient  p r e s s u r e  
a n d  t e m p e r a t u r e  ( 2 0  t o  2 O o C )  c o n d i t i o n s ,  t o  9 0  p e r c e n t  of 
o r i g i n a l  v o l u m e  o r  f o r  a p e r i o d  o f  f o u r  h o u r s ,  w h i c h e v e r  
o c c u r s  f i r s t ,  w i t h  t h e  l o w e r  f l a s h  p o i n t  of t h e  t w o  t e s t s  
b e i n g  t h e  f l a s h  p o i n t  o f  t h e  m a t e r i a l ,  

F l a m m a b i l i t y  i s  d e f i n e d  a s :  

( a )  	 m a t e r i a l  w h i c h  is r e a d i l y  i g n i t e d  u n d e r  a m b i e n t  
t e m p e r a t u r e s  

( b )  	 m a t e r i a l  w h i c h  on a m o u n t  of i t s  p h y s i c a l  f o r m  
o r  e n v i r o n m e n t a l  c o n d i t i o n s  c a n  f o r n  e x p l o s i v e  
m i x t u r e s  w i t h  a i r  a n d  w h i c h  is r e a d i l y  d i s p e r s e d  
i n  a i r ,  s u c h  a s  d u s t s  o f  c o m b u s t i b l e  s o l i d s  a c d  
m i s t s  o f  f l a m m a b l e  o r  c o m b u s t i b l e  l i q u i d s  

( c )  	 m a t e r i a l  w h i c h  b u r n s  w i t h  e x t r e m e  r a p i d i t y ,  
u s u a l l y  b y  reason o f  s e l f - c o n t a i n e d  o x y g e n ,  
m a t e r i a l s  w h i c h  i g n i t e  s p o n t a n e o u s l y  when e x p o s e d  
t o  a i r  

( d )  	 l i q u i d s ,  s o l i d s  o r  g a s i o u s  m a t e r i a l  h a v i n g  a 
f l a s h  p o i n t  b e l o w  37.8OC (100°F). 

Flash p o i n t s  b e l o w  175°F 

V e r y  v o l a t i l e  f l a m m a b l e  l i q u i d s ,  v e r y  f l a m m a b l e  l i q u i d s  
a n d  g a s e s ,  a n d  s u b s t a n c e s  t h a t ,  in t h e  f o r n  o f  d u s t s  o r  m i s t s  
r e a d i l y  f o r m  e x p l o s i v e  m i s t u r e s  w h e n  d i s p e r s e d  i c  a i r .  

F l a m m a b l e :  s u b s t a n c e s  w h i c h  h a v e  a f l a s h  p o i n t  a t  o r  
b e l o w  4 O o C  ( I O O O F ) ,  as d e t e r m i n e d  by  t h e  T a g l i a b u e  open c u p  
. t e s t e r ,  o r  o t h e r  s u i t a b l e  m e t h o d .  
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Ag en c,ie s ,and,-0 r.ganiz a t io ns 

. D e p a r t m e n t  o f  T r a n s p o r t a t i o n  2 

(1)  	 flammable l i q u i d s  a r e  t h o s e  h a v i n g  f l a s h  p o i n t s  
b e l o w  37.8"C (100°F). 

( 2 )  	 c o m b u s t i b l e  l i q u i d s  a r e  those h a v i n g  f l a s h  p o i n t s  a t  
o r  a b o v e  3 7 . 8 ' C  (108°F) and  b e l o w  9 3 . 3 O C  (200'F). 

( 3 )  	 a f l a m m a b l e  s o l i d  is any s o l i d  m a t e r i a l  o t h e r  t h a n  
o n e  c l a s s i f i e d  a s  a n  e x p l o s i v e ,  w h i c h ,  u a d e r  c o n d i t i o n s  
n o r m a l l y  i n c i d e n t a l  t o  t r a n s p o r t a t i o n  i s  l i a b l e  t o  
c a u s e  f i r e s  t h r o u g h  f r i c t i o n ,  r e t a i n e d  h e a t  from 
m a n u f a c t u r i n g  o r  p r o c e s s i n g ,  o r  w h i c h  c a n  b e  i g n i t e d  
r e a d i l y  a n d  when i g n i t e d  b u r n s  s o  v i g o r o u s l y  and 
p e r s i s t e n t l y  a s  t o  c r e a t e  a s e r i o u s  t r a n s p o r t a t i o n  
h a z a r d .  

C o n s u m e r  P r o d u c t  S a f e t y  C o m n i s s i o n 2 2  

(1)  	 t h e  t e rm " e x t r e m e l y  f l a s m z b l e "  s h a l l  a p ? l y  t o  
a n y  s u b s t a n c e  which h a s  a flash g o i n t  a t  o r  b e l o w  
20°F a s  d e t e r m i n e d  by t h e  T a b l l a b u e  Open Cup 
T e s t e r  

- .  ( 2 )  	 t h e  term "flammable" s h a l l  a p p l y  t o  a n y  s u b s t a n c e  
w h i c h  has a f l a s h  p o i n t  a b o v e  20°F, t o  a n d  i n c l u d i n g
80"F, as d e t e r r o i n e d  by t h e  t e s t e r  m e n t i o n e d  a b o v e  

( 3 )  	 " E x t r e n e l y  f l a m n a b l e  s o l i d "  n s a n s  a s o l i d  s u b s t a n c e  
t h a t  i g n i t e s  a n d  b u r n s  a t  a n  a n b i c n t  t e a p e r a r u r e  of  
80°F o r  less when s u b j e c t e d  t o  f r i c t i o n ,  p e r c u s s i o n ,  
o r  e l e c t r i c a l  spa rk  

( 4 )  	" F l a m m a b l e  solid" meaas a s o l i d  s u b s t a n c e  t h a t  when  
t e s t ed  by t h e  m e t h o d  d e s c r i b e d  in S e c t i o n  1500.44, 
i g n i t e s  and b u r n s  w i t h  a s e l f - s u s t a i n e d  flame a t  a 
r a t e  g r e a t e r  t h a n  o n e - t e n t h  o f  an i n c h  p e r  second 
a l o n g  i t s  m a j o r  ax i s .  

E n v i r o n m e n t a l  P r o t e c t i o n  Agency  ( T i t l e  4 0  ( P e s t i c i d e s ) ,  CFR, 
P a r t  1 6 2 )  

T h e  p r o p o s e d  r u l e m a k i n g  i n c l u d e s  flacnabilizy labeling 
r e q u i r e m e n t s .  " Z x c r e m e l y  f l a m c a b l e "  a n d  "flammable" c a r e g o r i e s  
c o r r e s p o n d  t o  t h o s e  f o u n d  i n  T i t l e  1 5 ,  U.S. C o d e ,  Sec.  1 2 6 1 .  
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E x t r e m e l y  f l a m n a b l e  - a  f l a s h  p o i n t  l e s s  t h a n  20'F. 

( 2 )  	 F l a m m a b l e  - a f l a s h  p o i n t  g r e a t e r  t h a n  20°F a n d  
l e s s  t h a n  8 0 ° F .  

( 3 )  	 C o m b u s t i b l e  - a f l a s h  
l e s s  t h a n  150°F. 

N a t i o n a l  Academy o f  Sc iences  (Ad 

R a t i n g  

0 - I n s i g n i f i c a n t  h a z a r d  

. 1 - S l i g h t l y  h a z a r d o u s  

2 - H a z a r d o u s  

3 - H i g h l y  h a z a r d o u s  

. .  
4 - E x t r e m e l y  h a z a r d o u s  

p o i n t  g r e a t e r  t h a n  8 0 ° F  a n d  

- 7 8 2  4 7 6 ) :  

-D efi-ni-t.i,o-n 

N o t  C o n b u s t i b l e  

F l a s h  p o i n t  l a r g e r  t h a n  
60°C ( 1 4 0 ° F )  

F l a s h  p o i n t  f r o m  3 7 . 8  t o  
60°C ( 1 0 0  t o  140°F) 

F l a s h  p o i n t  l e s s  t h a n  3 7 . 8 " C  
( 1 0 0 ° F )  a n d  b o i l i n g  p o i n t  
g r e a t e r  t h a n  3 7 . 8 " C  ( 1 0 0 ° F )  

F l a s h  p o i n t  l e s s  t h a n  3 7 . 8 " C  
'(100°F) a n d  b o i l i n g  p o i n t  l e s s  
t h a n  3 7 . 8 " C  (100°F) 

N a t i o n a l  F i r e  P r o t e c t i o n  A s s ~ c i a t i o n ~ ~  

F l a m m a b l e  l i q u i d  s h a l l  mean a l i q u i d  h a v i n g  a f l a s h  p o i n t  

b e l o w  37 .8"C ( 1 0 0 ' F )  a n d  h a v i n g  a v a p o r  p r e s s u r e  n o t  

e x c e e d i n g  4 0  p o u n d s  p e r  s q u a r e  i n c h  ( a b s o l u t e )  a t  

37 .8"C  (100'F) a n d  s h a l l  b e  known a s  a C l a s s  I l i q u i d .  

Class I l i q u i d s  s h a l l  b e  s u b d i v i d e d  a s  f o l l o w s :  

Class 1.4 s h a l l  i n c l u d e  t h o s e  h a v i n g  f l a s h  p o i n t s  b e l o w  

22.8"C (73°F) and h a v i n g  a b o i l i n g  p o i n t  a t  o r  b e l o w  

37.8"C (100'F). Class  I B  s h a l l  i n c l u d e  t h o s e  h a v i n g  

f l a s h  p o i n t s  b e l o w  3 7 . 8 " C  ( 1 0 0 ° F )  a n d  h a v i n g  a b o i l i n g  

p o i n t  a t  o r  a b o v e  37 .8"C ( 1 0 0 ° F ) .  Class I C  s h a l l  i n c l u d e  

t h o s e  h a v i n g  f l a s h  p o i n t s  a t .  o r  a b o v e  2 2 . 8 " C  ( 7 3 ° F )  and 

a n d  b e l o w  3T.OC ( 1 0 0 ° F ) .  


. C o n b u s t i b l e  l i q u i d s  s h a l l  b e  s u b d i v i d e d  a s  f o l l o w s  : 

Class  I1 l i q u i d s  s h a l l  i n c l u d e  t h o s e  h a v i n g  f l a s h  p o i n t s  
a t  o r  a b o v e  3 7 . 8 " C  ( 1 0 0 ° F )  a n d  b e l o w  6 0 ° C  (140°F). 

! 
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C l a s s  I I I A  l i q u i d s  s h a l l  I n c l u d e  t h o s e  h a v i n g  f l a s h  
p o i n t s  at o r  a b o v e  60°C ( 1 4 0 ° F )  a n d  b e l o w  9 3 - 3 ' C  (;ZOO"�). 

Class  LIIB l i q u i d s  s h a l l  i n c l u d e  t h o s e  h a v i n g  f l a s h  
p o i n t s  a t  or a b o v e  9 3 . 4 " C  (200°F). 

B o o z - A l l e n  R e s e a r c h ,  I n c . ,  E P A ,  1 9 7 3  (Pg 2 2 1 - 4 6 4 ) :  

A m a t e r i a l  is f l a m m a b l e  if i t  has a f l a s h  p o i n t  t h a t  i s  
less t h a n  37.8"C (100'F) a n d  a b o i l i n g  p o i n t  l e s s  t h a n  
37.8OC ( I O O O F )  s p o n t a n e o u s  c o m b u s t i o n  a n d / o r  e x p l o s i v e  
r e a c t i o n .  

D e p a r t m e n t  o f  t h e  

H a z a r d  L e v e l­
4 

3 

2 

1 


0 


. 

Navy:  

C r i t e r i a- .-

F l a s h  p o i n t  less t h a n  100°F a n d  
b o i l i n g  p o i n t  l e s s  t h a n  7 3 ' F .  

F p  l e s s  than 1 0 0 "  a n d  Bp g r e a t e r  
t h a n  7 3 ° F  a n d  l e s s  t h a n  1 0 0 O F .  

. .  	 Fp g r e a t e r  t h a n  100°F a n d  less 
t h a n  200°F. 

F p  g r e a t e r  t h a n  2 0 0 ° F .  

M a t e r i a l  w i l l  not b u r n .  
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A p p e n d i x - 1x1 

D e f i n i t i o n s  

T h e s e  d e f i n i t i o n s  a r e  t h e  working d e f i n i t i o n s  of  ASTY's 

Coordinating C o m m i t t e e  o n  F l a s h p o i n t  2nd R e l a t e d  P r o p e r t i e s  and 

I n t e r a c t i o n  w i t h  Government A g e n c i e s  o a  these P r o p e r t i e s .  



NOTE: 	 The Agency has used several of the definitions listed 

below, e.g. flash point in the body of the background 

document. The remainder are included as a stan'dard for 

future work. 


Autoignition -the spontaneous ignition (without an external 

ignition source) of a material as the result of heat 

liberation from an exothermic reaction. 


Burning Velocity -fundamental velocity of a combustion 

wave measured normal to the flame front. 


Combustible -capable of undergoing cornbustion. 


Combustion -a rapid exothermic oxidiation process accompanied 
b y  continuous evolution of heat and usually light. 

Deflagration -combustion which propa,gatss into the reacting 
medium at a subsonic velocity. 

Detonability Limits -the maximum and nini.num concentrations of 

a combustible in an oxidant, e.g., air, which will propagate 

a detonation when initiated at specified temperature and 

pressure. 


Detonation -combustion or other reaction which propagates into 

the reacting medium at a supersonic velocity. 


Fire -the phenomenon of Combustion. 


Fire Point -the minimun temperature-to which a material 

must be heated,in an open vessel to sustain combustion for 

a'specified period of time after ignition by an external 

source. 


Flame -a zone of gas or particulate matter or both in 

gaseous suspension that is undergoing combustion, as 

evidence by the evolution of both heat and usually light. 


Flame Temperature -the temperature of the product species in 

flaming combustion. 


Flame Speed -velocity o f  a combustion wave measured relatLve to 
a stationary observer. 

Flash Point -the lowest temperature, corrected to a pressure 

of 201.3 kPa (1013 millibars), o f  a substance at which 

application of an ignition source causes the vapors above 

the substance to ignite under the specified conditions of 

test. 


Ignite -to initiate combustion. 
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L o w e r  F l a m m a b l e  L i m i t  -'the lowest c o n c e n t r a t i o n  o f  a combustible 
s u b s t a n c e  t h a t  i s  c a p a b l e  o f  p r o p a g a t i n g  a f lame t h r o u g h  a 
h o m o g e n o u s  m i x t u r e  o f  c o m b u s t i b l e  s u b s t a n c e  and a g a s e o u s  
o x i d i z e r  u n d e r  s p e c i f i e d  c o n d i t i o n s  o f  t e s t .  

L o w e r  T e n p e r a t u r e  L i m i t s  - t h e  l o w e s t  t e n p e r a t u r e  a t  v h i c h  a 
c o m b u s t i b l e  s u b s t a n c e  will p r o d u c e  a v a p o r  c o n c e n t r a t i o n  
e q u a l  t o  t h e  l o w e r  f l a m m a b l e  l i m i t  u n d e r  s p e c i f i e d  c o n d i t i o n s  
o f  t e s t .  

Minimum O x y g e n  C o n c e n t r a t i o n  - t h e  minimum c o n c e n t r a t i o n  o f  
o x y g e n  r e q u i r e d  t o  s u s t a i n  b u r n i n g  o r  f l a m e  p r o p a g a t i o n .  

T e n p e r a t u r e  - t h e  t h e r m a l  s t a t e  o f  P a t t e r  a s  m e a s u r e d  on a 
d e f i n e d  s c a l e .  

U p p e r  F l a m m a b l e  L i m i t  - t h e  maximum c o n c e n t r a t i o n  o f  a c o m b u s t i b l e  
s u b s t a n c e  t h a t  i s  c a p a b l e  o f  p r o p a g a t i n g  a f l a m e  t h r o u g h  a 
h o m o g e n o u s  m i x t u r e  o f  c o m b u s t i b l e  s u b s t a n c e  a n d  a g a s e o u s  
o x i d i z e r  u n d e r  s p e c i f i e d  c o n d i t i o n s  o f  t e s t .  

L i q u i d  - ( f l a m n a b i l i t y  r e g u l a t i o n s )  -a  s u b s t a n c e  t h z t  h a s  a 
d e f i n i t e  v o l u m e  b u t  no  d e f i n i t e  form e x c e p t  s u c h  g i v e n  by 
i t s  c o n t a i n e r .  I t  h a s  a v i s c o s i t y  o f  1 x low3 stokes 
(1 x t o  1 x 10'1 n2 s - 1 )  a t  104' F (140" C) o r  a n  
e q u i v a l e n t  v i s c o s i t y  a t  a g r e e d  upon t e m p e r a t u r e .  
( T h i s  d o e s  n o t  i n c l u d e  p o w d e r s  and g r a n u l a r  n a t e r i a l s ) .  

L i q u i d s  a r e  d i v i d e d  into t v o  c l a s s e s :  

CL SS A (low v i s c o s i t y )  a l i y u i d  having a v i s c o s i t y  o f  
1 x lo-' t o  2 5 . 0 0  s t o k e s  (1 x 10- t o  25.00 x lo-' 3 - s'l) a t  
1 0 4 "  F ( 4 0 "  C) o r  a n  e q u i v a l e n t  v i s c o s i t y  at a n  a g r e e  u p o n  
t e m p  e r a  t u r e  . 

CLASS B ( h i g h  v i s c o s i t y )  a l i q u i d  h a v i n g  a v i s c o s i t y  o f  
2 5 . 0 1  - 1 x 103 s t o k e s  ( 2 5 . 0 1  x t o  1 x 1 0  -Im2 s'l) a t  
1 0 4 "  F ( 4 0 "  C) o r  a n  e q u i v a l e n t  v i s c o s i t y  a t  a n  a g r e e d  u p o n  
t e n p  e r a t u r  e. 

n o t e :  The a b o v e  d e f i n i t i o n  of l i q u i d  d o e s  n o t  a p p l y  t o  
t h e  m e a n i n g  i n t e n d e d  in t h i s  d o c u m e n t  b u t  r a t h e r  a 
g e n e r a l  d e f i n i t i o n  o f  ASTM. 
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.R .  R. MANION 
VicePresident 

8. id. GRAZIANO 
Direcror 

AEROSOL FLAME PROJECTION TESTS 

Section 173. 300(b) subparagraphs (2j,  (3), and (4) of Ti t le  49 to 
7. the 	Code of Federal  Regulations referenced The Bureau of Explosives' 

Flame Projection Apparatus, Open Drum -4pparatus and Closed DrumApparatus to  be used when examining aero=-01 products. 

The following a r e  descriptions of the eqcipment and testing pro­
cedures to be used when conducting the tests. Any further questions 
relating to this testing should be addressed to  the Director a t  the above 
address. 

F L A M E  PROJECTION TEST 

EQUIPh'IENT - The tes t  equi?ment consists of a base 
fo-ur inches wide and two feet long, A thirtF inch rule (with inches marked) 
is supported horizontally CR the side of the base and about s ix  inches above 
it. A plumber's candle of such height that tke top third of the flame is a t  
the height of the horizontal rule is placed at  the zero point i n  the base. 

PROCEDURE - The'test  is conducted i n  a draft-free a rea  
that can be ventilated and the atmosphere cleared between each test. The 
self-pressurized container is placed at  a distance of s k  inches from the 
ignition source and the spray jetted into the top third of the flame with valve 
opened fully for periods of 15 - 20 seconds. The length of the flame pro­

,jection from the candle position is r ead  on t h e  horizontal.scale. Three o r-
more readings a r e  taken on each sample and the average is taken as the 
result. Samples a r e  also tested with vdlve i n  partially open positions to 
test for'"burhing back" to  valve. 

DRUM TESTS 

EQUIPRIENT- The equipment consists of a 55 - gallon open-- head s teel  drum or similar container which is placed on its s ide and fitted 
with a hinged cover over the open end.thzt rill open at a pressure  of 5 p. s. i. 

~ . . . 



---- ---- 

---- ---- 

The closed or solid end is equipped with one shuttered opening at the top. 
This is for the introduction of the sprag. The opening is approximately 
two inches from the edge of drum head %ndis two inches i n  diameter. 
There is a safety glass or plastic window s b  inches scir;are i n  the center 
of the solid end. A lighted plumberfs candle is placed inside the &urn 03 
the lower side and midway bebveen the ends. 4 

I 

.- PROCEDURE - The tes,ts a re  conducted in the open and 
when temperature is between 60'F and 80°F. 

OPEN DRUM. TEST 

This tes t  is cocducted d.th hinged end in a corr,pletely 
open p s i t i o n  and with the shutter clcsed. The spray from the dispenser, -
with valve cpened fully, is directed into the q p e r  half or" the Gpen er,d -
and above the ignition source for  one minute. Any significant propaga­
tion of flame through the vapor-zir mixture av-ay from the igniticn source 
shallbe considered a positive resul t  - - but -- any =-inor 2nd umustained 
binning in the immediate area of the igniticn socrce  shzil not be co?sIdered 
a positive result. 

CLOSED DRUB1 TEST 

This test  is conciucted with the hinged cover dro?p2Z i n to  
position to r e s t  freely against the end and io c lcse  the o7en end of the 
drum to p a k e  a reasonzbly seccre  but no: necessarily a corn$ete1y zir­
tight se21. The shutter is o2ezed and the sp ray  is jetted into the &rur=1 
through this shutter with valve felly opened ,fo?one r;linute. -4.ffer clear­
ing the atomsphere in the dmm, the je3ing is re?eated similarly t h r t e  
times. Any explosion or ra?id burning of the vapo=.-air m-ixture 
sufficient t o  cause the hinged p m z r  to  T-ove is corisid5rsd 2 p s i t i v e  
r esalt. 

-4pri1, 1974 
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1. 

1.1 This method coven the deicrminaGon 
of the A s h  point by Pensky-Martens C l o d  
Cup Tcster of fu:l oils, lube oifs, suspensions 
of soiids, liquids that tend to form a surfatc 
iifn under test conditions. and othcr liquids. 
For t h e  d:tcrrnination of the flash p i n t  of 
dryin; oils and solvcnt-t)pc W X : S  rcfer to 
Sate 1. 

NVTEI-The flash point of drying oils m3) k 
determined using Method 0 1393 and ~ t c - f l a s h  
point of soivcnr-ryp., liquid *axes may be deter­
mined usins Method D 1437. 

NOTE?--This method may k employed for 
tht  detection of contamination of lubnot ing  oiis 
by minor arnountr of volatile materials. 

2. Appliclbk Documents 
2.1 ASTM Standards: 
D 56 Test for Flash Point by Tag Closed 

Tcsiera 
D 1310 Test for Flash Point of Liquids 

by TAGOpen-Cup Apparatus'
D 1393 Test for Flash Point of Drying
Oils' 

b 1437 Test for Flash Point of Solvent-
Type Liquid Waxes' 

E 1 Spccificziion for ASTM Thermom­
ctcrs' 

3. Summrry of Method 

3.1 The sample is heated at a slow. con­
stant rate with coctinual stirring. A small 
Earn: is dixcted i .710 tbc --*p at rt2illar in. 
[ervals wi th  simulltn:o!;s i::;:rtuption ~i stir­
ring. The A3sk point is the lowest tempera-

* ture at  which application of the kst Aame 
=uses the vapor above the sample to ignite. 

4. I Pensky-Martens Clostd Ffash Tester, 
as described in Appendix AI. 
NOTEG-Thtre arc automatic Rash point testers 

available and in UY which may be advsnltgeous
in the saving of tes:ing tine. pcrrni! Be UY of 
smaller samples, and have other faclon which may
merit their use. I f  automatic testers are USA.the 
user must b sure that all of the mmulaaorer's in­
stmaions for olibrating. adjvthg.  and o;urating
the instrumcnl arc roli~vcd.In zny cases of dijputc,. 
the flqsh point as determiad manually shail k 
tonsidered thc.refcnt ksl. . . . . .  ­

4.2 Thermomerert-Two standard thcr­
mom,cters shall be used with thc ASTSf 
Pensky-Martens tester, as follows: 

4.2.1 For t e s u  in w3ich lhe indiuted rub 
ing fails within the Iirniu 20 to 2cO F ( - 7  10 
+93 C), Inclusive, an ASTM Pcnsky-Mar­
tens Low Range or Tag Clod Tester Ther­
m o m c t e t  having a range from 20 to 230 F 
( - 5  to + I  10 C)and cxnforning to the e­
q u i r e m c n ~for Thctmometcrs 9F (9C)and 
as prescribed in ASTM Specification E f CT 
IP Thermometer 1 5 f  (15C) conforming lo 
spcdficazions given in Appendix A3. shall k 
U d 
3.22 For tests in which Lhe indicstd  rud­

ing falls within che h i t s  UO to 7ta F ( I  10 
to 371 C), an ASTM Ptnsky-Martens Hi$ 

'This mnbod ir u& :.he j-on of ASTM Com­
mittee D-2 on Perrokum Rdum and L u b n a n u  

Cuncnc cdicion tooroved AK? 3%1972. PuL!i&cd 
O n u k r  1972. Originrily publirnco as  D 93 - 21 1921. b~ 

-:*cviour edition ,D93 . 56. 
i n  (hc IP. h i s  nr:hrd IS u n d u  thc juzicdiition of I!*< 

Ss:x:dintian Com:nltlc:. 
i n  1971 the u o ; x  -as revised. 
Annual Book a/ A S T M  Srow'ad.  P a n  23. 

'Ann& Book o / A S T M  S l c d d s .  Pari 1 1 .  
'Annual Boot of ASTM S ~ c n h d LPan 22. 

*rlnnYirl Book of ASTM Smndctds. Pans 111 m d  x) 
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ApFZndix C 

Designation: D 3278 - 73 
AMERICAN SOCIETY FOR TESTING AND PnATERfALS ti-. .­

1916 Race St., Philadelphia, PL 19103 

Standard Methods of Test for 
FLASH P O l N f  OF LI@UtDS BY SETAFtASri C l O S E D  

1. Scope 
1. I This rncth'od covers the determination o f  

the flash point, by SctafIashQClosed Tester, of 
paints, enamels, lacquers, vzrnishes,. and rc­
lated products and their components having 
fissh points, between 32 and 230°F (0to 110°C) 
having a viscosity lower than 150 stokes at  
77°F (25"C).' 

Sor t  1-Tests at highcr or lower temperatures 
are pcssibl:. 

1.2 Tht procedure may be used to determine 
whether a material will or wili not flash at a 
spxified temperature or to determkt the finite 
tcrnpcrature at which zmaterial wi:! %s5. 

1.3 The results fi0r;i this rne:hod ~ r tc c q a ­
r3Sk to those obtzined by t5c Tas C!os:d 
Tester procedure dtjcribed in ?+j::hA 9553 
and the Ptnsky-Martens T e s x  m&oi dc­
scribed in Merhod D93. . ­
2. Applicable Documents 

2.1 ;? STM Slaridsrds: 
DSti Test for Flash Point by Tag Cioscd 

Testcr 
D 9 3  Test for Flash Point by Pensky-Mzrt­
ens Closed Tester' 

D 850 Test for Distillztion of Industriai 
Aromatic Hydrocarbons and Related 
M 3t trials* 

D lo15 Test for Freezing Points of High-
Furity Eydrozarbons' 

D 1378 Tes: for UistiIIation R3nzc of L'ola­
tilt: Organic Liquidsz 

* 
3. Summary of Method 

3.1 By means of 3 syringc. 2 mi of s:impl:: is 
in t rodccd  through ;I Ic3kproof entry port inic 

the tigStly closed Setaflash Tester or directly 
into the cut :hat has been brought to within 5°F 
(3°C) &?ow Lhe expected f l y h  poinl. As a ­
flzsh/no f!zsh test, the expecred Rash point 
temperstzrc may be a spccific3tion or other 
operating requirements. The temptraturc or the 
apparatus is raiscd to the prccisc tcmperature 
of the expected flash point by slight adjustment 
of the,tcm?erqturt dial. After 1 mio, a test 
flame is zp.;iied inside the cup and note is taken 

to 4 d k r  \:IC icsl sample Ilashcs 01' not. I ra  
repeat lcst is necessary, a fresh sampIc should 
be used. 

3.2 For t finitc flash rneasuremcnt, the fcm­
perature is sequentially increascd through the 
anticipaied range, the tcst flame being applied 
at 9°F (5°C) inlervals until  a flash is ovscrvcd. 
A repeat d+!erminalion is then rr~tldcusing a 
fresh sanpl:, starting the tcst at thc tcmpera­
ture of thc last interval before the flash point of 
tfie rnzitcria] and making tests at increasing 1 "F 
(0.5OC) i nk r~21s .  

4. Apparatrrs 
4.1 Sricf7ash Tes/er4,shown in Fig.X.l,and 

described irr Appmdix X I .  
4.2 Tnerrnometerss co'nformins to specifiu­

'Th&- mtthods are under the jurisdiction .of A S T M  
Carnmille El on Paint. Varnish, 1.aqucr. and Rc:ated 
Produazr 

Currcr.. e2iiioz approved Oct. 29, 1973. Publishcd Dc-


